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Abstract
Current evidence supporting the efficacy of mindfulness training in the K-12 setting is quite
limited. In addition there is a lack of theory that is committed explicitly to explaining how a
direct mindfulness-achievement effect might appear. This study builds a promising foundation
for helping address this gap in the existing literature. Framed within the context of a limited
source model of self-regulation, academic achievement and perceptions of third, fourth, and, fifth
graders participating in a 3-week mindfulness training program were examined across variables
of executive control, and emotional regulation. Mindfulness training produced observed
emotional and cognitive benefits, including increased executive control and decreased negative
affect, which translated to improved academic performance at the third grade elementary level.
The study occurred in an active school environment and results were analyzed through a series of
mixed model analyses of variance. In addition, implications for future research are discussed.
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Chapter 1: Study & Rational
The benefits of mindfulness are continually championed across a variety of disciplines and by all
kinds of individuals, groups, and institutions. In a recent expository approach to the critical
evaluation of mindfulness, through the scientific and general public domains, researchers
compiled a count of scientific and media articles published from 1970 to 2015 to help
demonstrate the exponential increases in interest over both. The analysis revealed that in just 15
years, from 2000 to 2015, the media (newspaper only) saw a jump from about 2,500 to 33,000
publications regarding the topic of mindfulness (Van Dam et al., 2017). The scope of this
sizeable increase in the public domain, not surprisingly, brought about an increased interest
within the scientific community. In the same 15 years, the number of published academic articles
related to mindfulness rose from approximately 100 to nearly 1,100, and additional unpublished
examinations likely unaccounted for (Van Dam et al., 2017).
Shifting to 2019, a rather expansive cultural interest in mindfulness is a readily
observable phenomenon at the touch of a button. Today, the market is saturated with a plethora
of “mindfulness” apps, podcasts, and even social media lifestyle pages that encourage
everything from mindful eating to mindful sleeping. These various programs typically come
equipped with a healthy list of promised benefits towards various aspects of users’ psychological
well-being. Unsurprisingly, the more popularity mindfulness gains, the further reaching and
more diversely targeted its related programs become.
Majority of the research dedicated to mindfulness, however, has come from clinical
applications of mindfulness and meditation. Pivoting from the appealing empirical evidence
including positive cognitive and emotional effects associated with these programs, namely those
of the Mindfulness Based Stress Reduction (MBSR; Kabat-Zinn, 2003a) and Mindfulness Based
1

Cognitive Therapy (MBCT; Segal, Williams, & Teasdale, 2002) programs, mindfulness
interventions and trainings have now become a subject of increased interest in schools. Several
systematic reviews of the current scope of such programs point to dozens of popularized and
trademarked curricula pertaining to the training of students and teachers alike (Bender, Roth,
Zielenski, Longo, & Chermak, 2018; Felver, Celis-de-Hoyos, Tezanos, & Singh, 2016;
Meiklejohn, Phillips, Freedman, Griffin, Biegel, & Saltzman, 2012; Renshaw & Cook, 2017;
Waters, Barksy, Ridd, & Allen, 2015; Zoogman, Goldberg, Hoyt, & Miller, 2015). Consider just
a few of the many mentioned that have been circulated and marketed to schools in the last few
years: Attention Academy Program (Napoli, Krech, & Holley, 2005), Learning to BREATHE
(Broderick & Metz, 2009), Mindful Schools (Mindful Schools, 2018), MindUP (Hawn
Foundation, 2011), Still Quiet Place (Saltzman, 2018).
While researchers already have raised their eyebrows at this enthusiastic surge of
classroom-based mindfulness interventions, noting that this enthusiasm is rather unbalanced with
respect to the academic evidence to support it, the programs continue to popularize (Greenberg
& Harris, 2012). The push to implement universal versus clinical population mindfulness
training programs into a K-12 setting, however, requires a shift in mindfulness intervention
research. Investigation of the utility of the proposed effects of mindfulness based interventions
(MBIs) and trainings in respect to actual academic achievement in a naturalistic setting remains
under examined. Only such inquiry may lend appropriate insight into the true value of allocating
school resources, including funding and dedicated classroom time, to mindfulness programming.
The pilot nature of a vast majority of school intervention studies, the absence of active control
conditions, generally self-reported primary dependent variables, and the variability in research
methods across mindfulness studies provide numerous challenges when it comes to evaluating
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currently available data involving school based mindfulness programs (Felver et al., 2016;
Rosenkranz, Dunne, & Davidson, 2019). In addition, as Birdee,et al. (2009) identify, many of the
studies involving MBIs suffer from a failure to quantify essential elements of study design
including attrition, instructor qualifications and proper data analytics. Another systematic review
of existing mindfulness interventions for K-12 students notes that most MBIs utilize components
of the Kabat-Zinn MBSR (2003a), the clearly dominant intervention model of choice, but the
majority of empirically sound evidence associated with this model exists outside of the K-12
classroom and in targeted populations that may not be readily translatable to an applied
naturalistic setting such as a classroom (Felver et al., 2016).
Other clinical interventions also have pivoted from the MBSR research and been
established and investigated in depth, namely Acceptance and Commitment Therapy (ACT;
Hayes, 1999), Dialectical Behavior Therapy (DBT; Linehan, 1993), and Mindfulness-Based
Cognitive Therapy (MBCT; Segal et al., 2002). Numerous analyses of these MBIs have added to
a body of evidence supporting the efficacy of these programs in stress reduction and moderation
of subsystems of attention (Goldin & Gross, 2010; Piet & Hougaard., 2011; Jha, Krompinger, &
Baime, 2007). Yet limited current evidence exists to indicate a translation of the purported
benefits of clinical MBIs to any kind of achievement improvements in a school setting. In
addition, the literature lacks sufficient theory explicitly committed to explaining how a direct
mindfulness-achievement effect might appear.
This study investigated this gap in the mindfulness literature and focused theory towards
determining (1) whether mindfulness training has practical application for universal populations
in an elementary educational setting and (2) whether results of observed emotional and cognitive
benefits from mindfulness training will lead to measureable improvements in academic
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performance at the elementary level. In addition, while mindfulness training already has been
postulated to improve academic performance with respect to anxiety and coping, a succinct
theoretical pathway has yet to be drawn to fully establish a framework for why this improvement
may take place. As such, the following questions were asked:
1. What true utility does mindfulness have for the elementary classroom?
2. If mindfulness training in the classroom improves academic performance, through which
mechanisms does it operate?
This study aimed to establish a clear mindfulness-achievement pathway, specifically at
the elementary level, and practical significance for the use of mindfulness programming in the
classroom. In addition, this study considered theoretically based evidence for why a pathway of
effect should exist that could be replicated and applied across different populations.
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Chapter 2: Review of Literature & Theoretical Framework
Review of Literature
Defining mindfulness. To begin, an operational definition for mindfulness must be
explored. Establishing a theoretical framework for the vast and widely varying adaptations of
“mindful” engagement activities has historically challenged researchers and attempts to
operationalize this rather multidimensional concept have been criticized repeatedly (Gethin,
2011; Grossman & Van Dam, 2011a). While an in depth synthesis of these scholarly debates is
beyond the scope of this study, consider the following:
Placed in its historical Buddhist roots, mindfulness is most frequently practiced as
meditation guided by the outlining philosophies within the Pāli Canon texts and in conjunction
with concepts of lucid awareness grounded in religious tradition (Bodhi, 2011). Perhaps the most
widely adopted definition was formulated by the aforementioned Kabat-Zinn who placed
mindfulness in a clinical theoretical framework and characterized it as a mental state of “paying
attention on purpose, in the present moment, and nonjudgmentally to the unfolding of experience
moment by moment” (Kabat-Zinn, 2003b, p. 145). This definition has been criticized as
convenient to Western audiences (Kabat-Zinn, 2011) and insufficient in covering a key
component of mindfulness involving “changes in focus attention lead[ing] to changes in
cognitive content, something entirely obvious that seems, however, to be lost in the rush to
identify mindfulness with present-centered non-judgmental awareness” (Dreyfus, 2011, p. 52).
Mindfulness also has been outlined as the self-regulation of attention, which begins to
offer a more cognitively framed definition. In yet another attempt to define the construct, Bishop
et al. (2004), propose a two-component model from which mindfulness is observed as the selfregulation of attention towards immediate experience and the means through which participants
5

adopt and cultivate an attitude of acceptance and curiosity. Other researchers label mindfulness
in a similar fashion with three characteristic parts: intention, attention, and attitude (Shapiro,
Carlson, Astin, & Freedman, 2008).
Considering that no readily accepted nor universal operationalization of mindfulness
exists, it is important to place mindfulness in this circumstance into the framework of education
via the cognitive implications of the most often characterized effects of mindfulness most clearly
defined by Bishop, et al. (2004) and Shapiro, et al. (2006). Mindfulness, therefore, is separated as
a distinct practice from concentrative meditation alone. Through the perspective of program
applicability in an elementary classroom setting, mindfulness training was characterized in this
study by activities involving the engagement of sustained attention, intention as purposeful selfregulation, and the training of openness and non-judgmental attitudes.
Current mindfulness/achievement research, an evidential basis. Reasonable evidence
exists to indicate that mindfulness training will improve student academic outcomes. Consider a
handful of studies that have observed the effects of mindfulness on achievement in higher
education. Mindfulness has been shown to positively correlate to achievement-related selfregulation such as help-seeking, delay-of-gratification, and self-control and is also associated
with achievement emotions in university students (Howell & Buro, 2011). One study
demonstrated that mindfulness practice increased working memory capacity and improved
reading comprehension performance scores on the GRE (Mrazek, Franklin, Phillips, Baird, &
Schooler, 2013).
Mindfulness meditation also has been found to increase student recall performance on a
test and recall from lecture (Bennett, Egan, Cook, & Mantzios, 2018; Ramsburg & Youmans,
2014). Self reported mindfulness scores measured through the Five Facet Mindfulness
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Questionnaire (FFMQ; Baer, Smith, Hopkins, Krietemeyer, & Toney, 2006), predicted academic
achievement in final course grade, albeit weakly (Teodorczuk, Guse, & Du Plessis, 2016),
though this weakness could be contributed to the FFMQ’s high sensitivity to change
(Bohlmeijer, ten Klooster, Fledderus, Veehof, & Baer, 2011). In addition, mindfulness was
implicated in the improvement of high stakes testing performance through the reduction of test
anxiety and increase in effective working memory processes leading to higher outcome scores, a
concept that will be reiterated in this investigation (Bellinger, DeCaro, & Ralston, 2015).
The majority of K-12 mindfulness interventions have used outcome measures related to
increases in attention and social-emotional learning that theoretically translate to improvements
in academic achievement, but remain under-examined compared to the studies in higher
education (Mrazek et al., 2013; Shapiro, Brown, & Astin 2008; Zenner, Herrnleben-Kurz, &
Walach, 2014). However, a handful of mindfulness intervention studies at the K-12 level have
utilized direct academic measures. In a study in Spain, researchers found significant grade
improvement for 16-18 year-old students receiving a mindfulness training for those students with
middle range academic performance in three different public schools and across the subjects of
philosophy, Spanish language and literature, and foreign language (Franco Justo, Mañas, Cangas,
& Gallego, 2011).
Another study examined audio guided mindfulness based social emotional learning
programming in the elementary classroom and reported positive effects on quarterly grade
performance in reading and science, however the reported effect size was small (Bakosh, Snow,
Tobias, Houlihan, & Barbosa-Leiker, 2015). In a different study in the United Kingdom
involving self-selected and mixed gender 16-18 year-old sixth form students studying for the
General Certificate of Education exams, researchers established a medium effect size (d=0.65,
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p=0.08) across differences in increased score attainment for students in a mindfulness based
stress reduction (MBSR) group and a control group (Bennett & Dorjee, 2015). Studies such as
these lay a foundation for the hypothesis that statistical significance may be observed between
mindfulness training and relevant academic measure outcomes.
Theorizing the Mindfulness Pathway to Achievement
This section will address previous theoretical considerations throughout the mindfulness
literature describing some of the cognitive and affective mechanisms on which mindfulness
training may act positively, namely executive control and the self-regulation of emotion. These
processes will be linked together at their intersection under a limited source or strength control
model of self-control (Muraven, Tice, & Baumeister, 1998) as a framework to explain how
mindfulness could moderate the negative effects of cognitive fatigue in testing situations and
ultimately lead to improved academic achievement.
Mindfulness and executive control. Working memory has been of long-standing
interest across various psychological, neurobiological and educational domains since it was first
proposed under Baddeley and Hitch in 1974 as an evolution of the modal model’s short term
memory (STM) terminology that had dominated the memory research landscape of the time
(Atkinson, & Shiffirin, 1968; Baddeley & Hitch, 1974). Working memory was defined in this
context as “a system for the temporary holding and manipulation of information during the
performance of a range of cognitive tasks such as comprehension, learning, and reasoning”
(Baddeley, 1986, p. 34). After numerous studies provided researchers compelling evidence for
the delineation between phonological and semantic elements of encoding (Baddeley, 1966;
Baddeley, & Ecob, 1970; Baddeley & Levy 1971; Baddeley & Warrington, 1970). Baddeley and
Hitch (1974) outlined a multicomponent model in which working memory consisted of two
8

hypothetical temporary storage systems, the phonological loop and visio-spatial sketch pad, and
an omnipresent central executive. In reflection, Baddeley notes some original fears of modeling
what he saw as a foreboding complexity in the concept of the central executive as a case of
“Hamlet without the prince”, referring to the two storage components with the absence of a
controlling component (Baddeley, 2012, p. 6). Ultimately, he managed to define his prince as an
attentional controller and incorporated the work of Norman and Shallice, (1986), into this early
vision of the central executive, derived from postulation of a division of attention in habit or
schemata-based action and a supervisory attentional system (SAS) (Baddeley, 1996).
Placing the central executive into the neuropsychological domain revealed early on a
complexity of frontal lobe functions (Teuber 1972; Shallice & Burgess, 1991; Duncan, Johnson,
Swales, & Freer, 1997) including deficiencies in regulation, control and variability in executive
performance on tasks such as Wisconsin Card Sorting Test (WCST; Heaton, Chelune, Talley,
Kay, & Curtiss, 1993), Tower of Hanoi (TOH), or Tower of London (TOL) in subjects with
frontal lobe damage. Pinning down the unity and diversity of functions under central executive
control has been of continuing debate since and is beyond the scope of this review. General
terminology repeated in the literature anchored to executive tasks include a battery of
characterization terms like “inhibition”, “flexibility”, “shifting of mental sets”, “controlled
attention”, “monitoring”, “task switching” “selective attention”, or “conceptual productivity”
(Miyake et al. 2000).
Miyake et al. (2000) reported on the unity or diversity of three characterizations of
executive function latent variables, (a) shifting, (b) updating, and (c) inhibition, and defended the
three function focus on the grounds that they seemed to be bounded when operationalized, were
targetable by simple existing cognitive task measures, and may be explanatory of existing
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complex tests like the WCST. Shifting between tasks or mental sets (aka “task switching”)
involves an ability to disengage and engage with relevant/irrelevant information and
simultaneously handle proactive interference or negative priming. Updating and monitoring
working memory representations involves a kind of dynamic manipulation of surveying and
coding incoming task relevant information and continually replacing irrelevant information with
relevant information. Inhibition of preponent responses involved the deliberate suppression of
incoming information, dominant, automatic or immediately reinforced, when necessary.
Common executive function (Common EF) as a unifying element between these basic
functions represents a more recent unity/diversity framework for the central executive and has
been defined as “one’s ability to actively maintain task goals and goal-related information and
use this information to bias lower-level processing” (Miyake & Friedman, 2012, p. 11). Under
this framework Miyake and Friedman (2012), found no remaining significant variance in
inhibition that could be unaccounted for by Common EF and concluded that inhibition was rather
perfectly correlated with this unity construct, supported by earlier work as well (Friedman et al.,
2008; Friedman, Miyake, Robinson, & Hewett, 2011; Munakata et al., 2011).
Mindfulness literature has produced bountiful evidence in the potential for mindfulness
training to enhance executive functioning, attention allocation on cognitive tasks, and sustained
attention (Bakosh et al., 2015; Brefczynski-Lewis, Lutz, Schafer, Levinson & Davidson, 2007;
Chambers, Yee Lo, & Allen, 2008; Jha et al., 2007; MacLean et al., 2010; Naopli, Krech, &
Holley, 2005; Shapiro, Brown, Thoresen, & Plante, 2011). Most recently, in a study of 101 third,
fourth, and fifth graders, researchers observed increases in post mindfulness intervention scores
on the Conjunctive Visual Search Task measuring selective attention (Tarrasch, 2018). In
another study, mindfulness awareness practices (MAPs) were determined to work particularly

10

effectively in increasing attentional control in children who have executive function impairments
(Flook et al, 2010) as measured through teacher and parent reports on the Behavioral Rating
Inventory of Executive Function (BRIEF; Gioia, Isquith, Guy, & Kenworthy, 2000). Other
studies also have shown mindfulness training acts as an attenuating factor on working memory
capacity under high stress situations that may otherwise impede executive function (Jha, Stanley,
Kiyonaga, Wong, & Gelfand, 2010). Mindfulness also has been cited to reduce mind wandering
(Mrazek et al., 2013).
Mind wandering and executive control. Working memory capacity has been shown as a
moderate indicator for decreased mind wandering and as a key determinant for the role of
executive attention (Kane et al. 2007; Mrazek et al., 2012). Explanations for why include that
practicing mindfulness may increase the quality of information processing (greater executive
control) as an implication of that reduced mind wandering (Karelaia & Reb, 2015). Selfregulation, cognitive control, and attentional control aid in the ability to resolve information
conflicts and are all interrelated components of executive function that reduce mind wandering
and behaviorally correlate to emotional regulation (Rothbart, Sheese, Rosario Rueda, & Posner,
2011). Results of a meta-analysis of mind wandering, cognition and performance demonstrated
that people with less cognitive control more frequently engage in mind wandering behavior
(Randall, Oswald, & Beier, 2014). Reduced mind wandering has been attributed to decreased
activation of the brain’s default network, an area associated with resting-state and self-generated
thought such as future imagination. Decreases in default network activation are also supported by
an interaction with executive control (Andrews-Hanna, Smallwood, & Spreng, 2014; Beaty,
Benedek, Silvia, & Schrater, 2016). The functional connectivity between the default network and
executive control has further been associated with greater openness to experience, a key
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emphasis of most mindfulness programs (Beaty et al., 2015). So it is anticipated that should
mindfulness training act positively on executive control function, an associated decrease in mind
wandering would also be expected.
Mind wandering, executive control, and student achievement. In an attempted map of the
development of executive control, researchers consider that attention control goes through swift
growth, reaching a critical period of development around ages 7- to 9- years old and the
emergence of greater informational processing capabilities continuing into adolescence wherein
true executive control may develop (Anderson, 2002). Executive function has unsurprisingly
been associated with later degrees of student outcome success in both upper elementary (Sikora,
Haley, Edwards, & Butler, 2002; van der Sluis, de Jong, & van der Leij, 2007) and middle
school (Blair & Diamond, 2008; Blair & Razza, 2007). In a study of 141 3- to 5- year olds,
greater executive function was observed as a correlate of early math and reading ability (Blair &
Razza, 2007).
Other researchers have cited a developmental pattern in the associated correlations
between executive function and math and reading achievement, noting that the magnitude of
executive function improvement was significantly greatest in young and late childhood (Best,
Miller, & Naglieri, 2011), which is also consistent with theory (Anderson, 2002). If mindfulness
training, consistent with previous research, could act to increase executive control, strengthening
the functional connectivity of the default network and cognitive control resulting in decreased
mind wandering. In addition, it would appear according to theory that such effects would be
magnified at the elementary period, perhaps validating a place for mindfulness in the elementary
classroom.
Executive control and academic achievement. Evolving from interests in the refinement
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of a multicomponent working memory model, researchers have become increasingly concerned
with the implications of strengthening the central executive component of working memory on
outcomes of student achievement. The effect of greater working memory capacity as a result of
finer executive control in learning and cognition and its influences on achievement levels in
students has been a topic of deep investigation for many decades. Consider that even preBaddeley, the Wechsler Intelligence Scale for Children (WISC) had a composite score named
Freedom From Distractibility that was tested in part by a digit span test, a widely used measure
for working memory (Wechsler, 1949). So even before the term executive function was
operationalized to describe some of the key theory of attentional control, educators, and
psychologists had recognized an underlying importance in the idea of the relationship executive
control might have with outcomes of achievement and intelligence.
Intuitively, increased ability to self-regulate attention, enhanced by the ability to maintain
a task-focused mind, may have implications for the academic setting, specifically in task-focus,
recall and even test taking. In a longitudinal study over first and second grade, researchers
observed significant correlations in subject executive function scores (composited of the
Listening Span, Counting Span, and Digit Span Backward) and mathematics achievement
suggesting a predictive relationship (de Smedt et al., 2009). Gathercole and Pickering (2000)
previously utilized a similar battery of working memory tests amongst 83 children to compare
working memory with curriculum attainment level, as determined by national curriculum
assessments, and found that students performing below national standards showed lower scores
on measures of the central executive, especially those children performing below average in
English and/or mathematics.
Other cross-sectional studies have elicited a similar predictive linkage of executive
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control and achievement (Bull & Scerif, 2001; Passolunghi, Mammarella, & Altoè, 2008;
Swanson & Kim, 2007). Despite these observed correlations however, studies exploring the
effectiveness of working memory training in the classroom to improve achievement outcomes or
intelligence have yielded little compelling statistical evidence of transfer (Melby-Lervåg &
Hulme, 2013; Rode, Robson, Purviance, Geary, & Mayr, 2014; Tidwell, Dougherty, Chrabaszcz,
Thomas, & Mendoza, 2014; Melby-Lervåg, Redick, & Hulme, 2016). The contentious debate
surrounding cognitive training and far transfer to fluid intelligence produces evidence that
working memory training alone is not a mechanism that produces statistically significant changes
in student achievement outcomes. If mindfulness does act on academic achievement, it is
therefore unlikely that increasing executive control would be the sole causal mechanism.
Emerging from the literature however is evidence that mindfulness training acts not only in
enhancing working memory, but also on simultaneously increasing emotional regulation
capabilities, thereby unlocking greater potential utility for the educational setting.
Mindfulness and emotional-regulation. Gross and Thompson (2007) characterize
emotion as either enduring or transient multifaceted states that arise relevant to a person’s goals,
grounded in situational meaning, and responsible for both autonomic and neuroendocrine
changes that take place as metabolic support in anticipation of potential behavioral response. The
authors delineate emotional regulation under the modal model of situation-attention-appraisalresponse, further subdividing the process into five families of emotion regulation strategies:
situation selection, situation modification, attentional deployment, cognitive change, and
response modulation. The first four strategies occur before response and are therefore considered
antecedent-focused. Recall, mindfulness under the Shapiro definition is characterized by paying
attention with particular intention and a particular attitude to something. Frequently that

14

something is an internal process such as bringing conscious attention to normally autonomic
physiological processes (i.e. the breath, the heartbeat, or the body’s posture) and then attempting
to regulate those processes with the intention of optimizing well-being. For example, a
mindfulness training exercise may invite participants to adjust the body’s posture to stillness
while slowing down the pace of breath and observing change in the pace of the heartbeat in an
effort to experience a peaceful moment.
Other times mindfulness training could involve practices that draw attention towards
one’s own mental or emotional states of being by using the observation of thoughts and patterns
of behavior alongside intentions of acceptance of present-moment states to breed a nonjudgmental openness to experience as well as mediate more maladaptive aspects of emotions,
such as attachment or rumination. Mindfulness may therefore involve practice in the antecedentfocused regulation outlined by Gross and Thompson (2007) including (1) cultivating the ability
to more acutely understand the aspects and tendencies of one’s own emotional responses and
better predict experiences (situation selection and situation modification), (2) practice in focused
present-moment experiences and directed attention (attentional deployment), and (3) rerepresenting emotion as an impermanent state of being and therefore reappraising the weight of
emotional situations in addition to promoting acceptance and nonjudgmental attitudes towards
emotional states (cognitive change).
Taking this enhanced antecedent-focused regulation into view, it is unsurprising then that
targeted clinical mindfulness interventions for youth populations experiencing varying degrees of
mental health problems have produced social-emotional well being improvements, specifically in
the reduction of trait anxiety and stress (Bennett & Dorgee, 2015; Biegal, Brown, Shapiro, &
Schubert, 2009; Semple, Lee, Rose, & Miller, 2010; Singh et al., 2009; Zylowska et al., 2008). In
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addition, clinical mindfulness has been shown in a longitudinal study of university students to
produce specific improvement in academic evaluation anxiety (Dundas, Thorsheim, Hjeltnes, &
Binder, 2016). Higher levels of emotion regulation ability have been linked to key components
of mindfulness training such as self-compassion, and acceptance (Neff, 2003; Neff, Kirkpatrick,
& Rude, 2007). In particular, mindfulness has been suggested to strengthen adaptive coping
abilities through the metacognitive awareness of thought patterns and emotional states of being
and fostering an ability therein to shift cognitive sets leading to positive reappraisal (Garland,
Gaylord, & Park, 2009; Shapiro, Carlson, Astin, & Freedman, 2008; Williams, 2010).
In addition, mindfulness has been identified as a predictor of resiliency in university
students across a broad range of adversity (Galante et al., 2018; Halliday, 2018; Keye & Pidgeon
2013). Resilience has been defined as “relative resistance to environmental risk experiences or
the overcoming of stress or adversity” (Rutter, 2006, p. 2). Anxiety has been described as an
“aversive motivational state that occurs in situations in which the level of perceived threat to the
individual is high” (Derakshan & Eysenck, 2009, p. 168). Therefore, individuals with higher
resilience, higher resistance to adversity, would be more capable of dismissing anxiety with
alternate appraisals of experience.
Intersecting theory: A limited strength model and ego-depletion. Researchers have
consistently recognized an intersection of resources between self-regulation and executive
control. This was made clear in early ego-depletion research that first evolved theory that selfregulation resembles a kind of energy (or strength) that depletes over acts of repeated use
(Baumeister, Bratslavsky, Muarven, & Tice, 1998). In one experiment, the researchers examined
a control and experiment condition on participants’ persistence on an unsolvable geometric
puzzle in which the experiment condition participants, under high choice, were elicited to make
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counterattitudinal speech and gave up faster on the puzzle than the control condition participants
who were not given a choice to make. In an additional experiment, another set of participants
instructed to suppress emotion during a movie, thus drawing repeatedly on self-regulation/selfcontrol faculties, suffered worsened performance on anagrams, a task that requires sustained
attention and executive control, over a controlled condition that was told to just let their emotions
be and not try to control them.
A host of empirical studies under this primarily dual task paradigm have since produced
further support for this limited resource strength model in which both executive control and selfregulation (used interchangeably in this literature with the term self-control) draw upon the same
finite cognitive energy source, particularly with tasks that require more complex cognitive
operations (Baumeister, Vohs, & Tice, 2007; Englert & Rummel, 2016; Hagger, Wood, Stiff, &
Chatzisarantis, 2010; Robinson, Schmeichel, & Inzlicht, 2010; Schmeichel, 2007; Schmeichel,
Vohs, Baumeister, 2003; Vohs & Heatherton, 2000 ;). It becomes clear then that some ability to
replenish or build up this shared energy source that acts upon both self-regulation and executive
control would act to mediate the effects of fatigue that results in ego-depletion under conditions
that demand high self-regulation and high executive control and there is evidence to suggest that
mindfulness may serve to do just that.
In the previously reviewed literature, mindfulness was shown to serve both as an
effective tool for enhancing emotional regulation as well as for increasing executive control.
Aligned with the notion of ego-depletion, working memory performance has been shown to
decrease under stressful situations that call for self-regulation, however mindfulness may
moderate these effects. Consider a study of two military groups during pre-deployment, one
provided an 8-week mindfulness training program (Mindfulness-Based Fitness Training) and the
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other not. Under high stress/anxiety producing circumstances, the control group showed
decreased executive control, while the mindfulness training group showed evidence of increased
scores on the same commonly used index of working memory capacity, the operation span task
(OSPAN). In addition, increased mindfulness practice time was seen to correlate to measurable
benefit on the Positive and Negative Affect Schedule (PANAS) self-reported mood-scale (Jha et
al., 2010). Studies like this suggest that mindfulness contributes to an ability to attenuate anxiety
during stress, as a form of resiliency, and that this interacts with the efficiency of information
processing.
Moderators of ego-depletion and the supporting role of mindfulness. Studies like the
one described above build evidence to support the theory that mindfulness training could act to
moderate the relationship between self-regulation and executive control usage that results in egodepletion. The strength of the ego depletion effect against moderating factors has been explored
in a meta-analysis of literature in which individual differences, self-control training, recovery
time, and motivational incentives prove to significantly effect the size of depletion and
subsequent effects on complex cognitive tasks (Hagger et al., 2010). The following sections aim
to explain why mindfulness could effectively umbrella all of these moderating factors.
Supporting individual differences: Positive affect, persistence, & motivation. In a series
of four different experiments, to reduce the chances of methodological artifact, Tice, Baumeister,
Shmueli, & Muraven (2007) produced compelling evidence that positive emotion or positive
mood can counteract the effect of induced ego depletion. In addition, practiced self affirmation
has been shown to produce similar counteractive effects (Schmeichel & Vohs, 2009). It has been
observed that mindfulness can improve positive mood states across a wide range of populations
likely through its characteristic practices of non-judgment and attunement to present moment
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experience and specifically through the reduction of ruminating thoughts and mind wandering, as
well as practice in decentering that contributes to positive reappraisal and adaptive coping
(Garland, Gaylord, & Park, 2009; Jain et al., 2007; Jimenez, Niles, & Park, 2010). Notably, in
one study, participants that engaged in an emotion suppression task that had first participated in
mindfulness meditation performed equally as well before and after the emotion suppression task
on the d2 Test of Attention (thus counteracting the effect of ego-depletion) versus participants
that did not participate first in mindfulness meditation (Friese, Messner, & Schaffner, 2012).
The practice of non-judgmental attitudes towards one’s thoughts and emotional states of
being, as well as acceptance of present moment experience of the self, may also act to encourage
and increase positive self-concept. In a study of 514 college students, self-acceptance, as
measured with the self-acceptance subscale of from the Psychological Well-Being Scale (Ryff &
Singer, 1996), emerged in a path analysis as a significantly strong mediator for dispositional
mindfulness as measured by the Friedburg Mindfulness Inventory (FMI; Buchheld, Grossman, &
Walach, 2001) and depressive symptoms, as measured by the Center for Epidemiological
Studies-Depression Scale (CES-D; Radloff, 1977) (Jimenez et al., 2010). Researchers consider
the findings consistent with self-concept literature (Markus & Wurf, 1987) in which self-concept
is considered a powerful affect and behavior regulator.
Consider, too, that persistence related exemplar priming, implemented in this case as
reading a story about a perseverant person before participating in repeated self-control tasks, has
also demonstrated the ability to protect against ego-depletion against an active control condition
(Martijn, Alberts, Merckelbach, Havermans, Huijts, & De Vries, 2007). Those who exhibit high
trait mindfulness, particularly the facet of non-judgmental attitudes, have shown to be more
persistent on difficult tasks (Evans, Baer, & Segerstrom, 2009). So mindfulness training may act

19

to increase persistence (or resilience) and act as a similar primer.
Motivation emerged in the literature as an additional moderator for ego-depletion.
Individuals fatigued by continuous use of either effortful or effortless self-control strength are
seemingly able to compensate for depletion when more motivated (Baumeister & Vohs, 2007;
Muraven & Slessareva, 2003; Werner & Milyavskaya, 2018). Central to mindfulness is the
notion of fostering intentional thinking, a behavior that may act on these motivational
components assisting self-regulation (Shapiro & Shwartz, 2000).
Supporting self-control practice, capacity & recovery. Ego-depletion has further been
shown to be moderated by self-control practice, over as little as two weeks, suggesting that
practice in self-control builds strength capacity and resistance to cognitive failure due to egodepletion (Baumeister, Gailliot, DeWall, & Oaten, 2006; Hagger et al., 2010; Hui et al, 2009;
Muraven, 2010; Miles, Sheeran, Baird, Macdonald, Webb, & Harris, 2016). This is where many
researchers liken the strength model’s cognitive energy source to a kind of muscle that can be
built up to increase in its capacity (Muraven & Baumeister, 2000).
Researchers have observed strength building from self-control practice in the form of a
regular program of academic study and in the form of regular physical exercise. Regular study
improved self-regulatory capacity across a controlled condition, as well as reduced exam stress.
and self-control in the form of regular physical exercise significantly improved self-regulatory
capacity (Oaten & Cheng 2006a, Oaten & Cheng, 2006b). It may be that the acts of practicing
self-control that take place in mindfulness training, in the form of awareness-management or
conscious control of motor behaviors, also act to build up the arsenal of this energy source in a
similar way.
Self-control capacity also has been conceptualized as dispositional to the individual in
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relation to the delay-of-gratification paradigm (Mischel, Shoda, & Peake, 1988; Mischel, Shoda,
& Rodriguez, 1989; Muraven & Baumeister, 2000; Shoda, Mischel, & Peake, 1990).
Mindfulness training in preschool age children, however, has been shown to enhance pro-social
behavior and such behavior has been suggested to induce structural and functional changes to the
brain that support dispositional self-control (Davidson et al., 2012; Davidson & McEwen, 2012;
Flook, Goldberg, Pinger, & Davidson, 2015). So it may be that early mindfulness training could
act to support early dispositional changes in self-control as well.
It is also hypothesized that inter-task interim periods of rest moderate the ego-depletion
effect (Hagger et al., 2010). Under this hypothesis, given the opportunity to rest, ego-depleted
individuals would outperform ego-depleted counterparts who were not given the opportunity to
rest. While the amount and duration of time required to satisfy this recovery hypothesis has not
been intensely investigated, preliminary results indicate that replenishment of energy in depleted
individuals may occur in as little as 3 minutes of relaxation independent of mood effects (Tyler
& Burns, 2008). Mindfulness training frequently employs relaxation techniques such as breath
awareness and visualization strategies. Dependent on the time limitations yet to be thoroughly
explored in relation to the recovery process, the ability to pause and relax with mindful breathing
could be a practical recovery tool in defense of ego-depletion.
Test Anxiety, academic achievement, and ego-depletion. The utility of mindfulness
training in the classroom, as a moderating agent against ego-depletion, must be explored in
relation to the inherent implications for student academic success. Theoretical relevance has been
established for such findings with regard to the experience of testing in which students may
experience a high demand of a shared energy resource. If affect regulation draws upon a similar
resource to executive control (attention regulation), it would be expected that the need to self-
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regulate and control emotions like anxiety that arise during testing would therein act negatively
on important aspects of executive control such as inhibition and selective attention that are
necessary to support performance in testing situations. Research already has demonstrated that
ego-depletion negatively affects knowledge retrieval and school grades due to the intersection of
test anxiety and self-control ability in secondary school students (Bertrams, Englert, Dickhauser,
& Baumeister, 2013; Englert & Bertrams, 2016; Englert & Bertrams, 2017; Englert, Zavery, &
Bertrams, 2017; Tangney, Baumeister, & Boone, 2004).
Test anxiety has been shown in inverse association with academic performance indicators
in addition its positive association with performance-avoidance goal orientation (Eum & Rice,
2011). Also, test anxiety broken down as worry and emotionality has been implicated in
explanations of lower achievement scores, primarily with respect to under-performance in
mathematics (Aronen, Vuontela, Steenari, Salmi, & Carlson, 2005; Steinmayr, Crede, McElvany,
& Wirthwein, 2016). In support of the ego-depletion framework, non-productive coping (as the
self-regulation of anxiety) in fact, has shown to have significant influence on mathematics
achievement of University students (Ader & Erktin, 2010). Stress and anxiety from academic
examination has also been purported to impair self-control (Oaten & Cheng, 2005). And selfcontrol has been empirically linked with academic success in the form of standardized test
scores, educational attainment, and course grades across a multitude of studies (Duckworth &
Carlson, 2013’ Duckworth & Seligman, 2005; Duckworth, Taxer, Eskreis-Winkler, Galla, &
Gross, 2019).
Acceptance based behavior therapy, compared to traditional cognitive behavior therapy,
has been shown to produce better test performance and suggested to be more effective in
reducing such anxiety (Brown et al., 2011). Further evidence to support the framework that
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mindfulness training with elementary age students moderates for the ego-depletion effect during
testing can be considered from small studies that have indicated that mindfulness intervention
effectively reduces cognitive test anxiety in children, as measured with the Test Anxiety Scale
(TAS) (Napoli, Krech & Holley, 2005; Shahidid, Akbari, & Zargar, 2017).
The Proposed Utility of Mindfulness in the Classroom
In summary, the attenuation of anxiety through reduced mind wandering and increased
resilience brought about through mindfulness training would act positively on the faculties of
executive control, increasing the ability to attend to the task at hand as well as emotionally
regulate under situations such as testing and protect against ego-depletion. Herein lies the
theoretical framework for the mechanism pathway of mindfulness and academic achievement.
The foundational theory examined in this study involved underpinning the utility of mindfulness
training in the academic setting as a moderator for ego-depletion. In consideration of this theory,
mindfulness should act to support academic achievement in the form of enhancing executive
control function, including providing defense against mind wandering, and supporting emotional
regulation, including enhancing anxiety management and resilience. The following hypotheses
therefore emerged:
Hypothesis 1: Mindfulness training will improve student academic outcomes.
Hypothesis 2: Mindfulness training will increase executive control over a control
condition.
Hypothesis 3: Mindfulness training will reduce mind wandering over a control condition.
Hypothesis 4: Mindfulness training will increase resilience over a control condition
Hypothesis 5: Mindfulness training will reduce test anxiety over a control condition.
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Chapter 3 Methodology
The Study
A quasi-experimental, repeated study, randomized block design was used to address the
primary research questions: Does mindfulness have an effect on academic achievement in
elementary age students and if it does, through what mechanisms does it act? This study aimed at
observing the effects of mindfulness training on third, fourth and fifth grade student achievement
at a Title 1 school. In addition, changes in executive control, mind wandering, resilience, and test
anxiety were evaluated in an effort to confirm hypothesized relationships between mindfulness
and achievement related variables to lay a foundation for future path analyses.
Participants were pre-tested across all five variables to establish a baseline and randomly
assigned, via random assignment of their classrooms, to receive the mindfulness training in one
of two back-to-back 3-week training sessions (Session 1 or Session 2). Initial study design aimed
to follow a more traditional pre-, post-, follow-up delayed intervention model in which students
assigned to the control condition would receive the mindfulness training after all pre-, post-, and
follow-up time interval measures. However, the need to ensure timely and equitable access to the
mindfulness training before standardized testing required modification to that of a repeated
design comparison. Each session therefore consisted of three weeks in which students received
30 minutes of mindfulness training twice per week, totaling 6 classes and 180 minutes of
mindfulness training. Students assigned to Session 1 were referred to as Group A and students
assigned to Session 2 were referred to as Group B. Group B acted as the active control for Group
A at Session 1.
Students were assessed on all five variables at the end of each session. After Session 1,
Group A students were anticipated to demonstrate increased achievement, decreased test anxiety,
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increased executive function, reduced mind wandering, and increased resilience to greater
respective degrees than particiants in Group B at Session 1. After Session 2, students in Group B
were anticipated to follow the same pattern of effect as students in Group A at Session 1 and, in
addition, students in Group A were anticipated to retain the various increases or decreases across
tested variables.
This study should further extend and add to the literature surrounding the efficacy of
mindfulness training in the elementary classroom and attempt to define and describe the
mechanisms through which mindfulness effects achievement.
Hypothesis 1: Mindfulness training will improve student academic outcomes.
Hypothesis 2: Mindfulness training will increase executive control over a control
condition.
Hypothesis 3: Mindfulness training will reduce mind wandering over a control condition.
Hypothesis 4: Mindfulness training will increase resilience over a control condition
Hypothesis 5: Mindfulness training will reduce test anxiety over a control condition.
Materials
MindFULLness. The mindfulness training program, MindFULLness, was centered
around the key components of mindfulness as previously operationalized in this paper and
included training exercises to strengthen student understanding of the three primary concerns of
mindfulness: cultivation of intention, attention, and attitude. Consistent with the prevailing
paradigm of K-12 mindfulness program interventions, the MindFULLness program was modeled
alongside the MBSR and MBCT and mainly based on targeting the practice of three well
adopted mindfulness meditation exercise techniques: body scan, sitting meditation/breath
awareness, and musculoskeletal relaxation connected with the Hatha Yoga tradition (Kabat-Zinn,
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1990; Segal et al., 2002). In light of evidence supporting that brief mindfulness training over as
little as four days produces effects on cognition and anxiety, the programming differed from the
lengthier temporal considerations of clinical interventions in both delivery and timing to more
appropriately serve the classroom setting (Zeidan, Johnson, Diamond, David, & Goolkasian,
2010).
Under the MindFullness progam, lessons were given in 30-minute classes, twice a week
for 3 weeks, with no expectation of reinforced or daily practice in regular class time and no
homework, another marked difference from the MBSR/MBCT models. In addition, the
MindFULLness programming reflected the principles of mindful awareness practices (MAPs),
which are generally inclusive of two processes: “awareness of awareness and paying attention to
intention” (Siegal, 2009, p. 147). Daniel Siegal of the Mindsight Institute of Los Angeles (2009),
considers successful MAPs to parallel mental health and child-parent secure attachment and
attend to body regulation, attuned communication, emotional balance, fear modulation, response
flexibility, insight, empathy, and morality and intuition, all as result of neural integration
pathways. This leads to a convergent perspective of mindfulness as not only a form of affect
regulation and attention training, but also one of integration of the social circuits of the brain and
concepts of self-attunement.
Each session, though slightly varied in theme, consisted of (a) a mind-full moment and
introduction (approximately 5 minutes), (b) a practice exercise session (approximately 20
minutes), and (c) a reflection and closing mind-full moment (approximately 5 minutes). In the
mind-full moment and introduction component, students practice a breathing technique with the
instructor to transition into and set the tone of the mindfulness class and also to introduce the
daily topic. During the practice exercise session, students participate in a variety of imaginative
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group activities and body-awareness practices related to the class theme. During the reflection
and closing mind-full moment, students are encouraged to reflect on what they have learned,
discuss ways in which they can apply the class theme to other aspects of their lives or classroom,
and end with a closing mindful breathing and meditation exercise. An outline of the weekly
session goals, including an example mind-full moment, practice exercise, and reflection is
included in Appendix A.
A central goal of the MindFULLness programming is to strengthen non-judgmental
awareness of one’s thoughts and develop a strong mind-body connection. Exercises involving
the integration of movement, breath, and visualization serve as the primary mechanism for which
this is accomplished. In addition, attention is placed on the observations of body language and
expression, changes of which are emphasized to enhance positive feelings and mental attitude. In
this sense, some exercises in MindFULLness programming are reflective of and supported by
embodied cognition studies through which body posture, vocal inflection and facial expression
are identified as mechanisms for self-regulating mood states and helping students attend towards,
as well as communicate to others a readiness to learn or listen (Glenberg, Robertson, Kaschak, &
Malter 2003; Huang, Galinsky, Gruenfeld, & Guillory, 2011; Pecher & Zwaan, 2005).
MindFULLness mindfulness training utilizes the metaphor of a “full” “mind” (the mind
consisting of thoughts, feelings, and imagination) to promote informal practices across relevant
domains and build application from self-centered practice, to intrapersonal relationships, to
greater community impact. The mindfulness training classes were administered to both Group A
and Group B by a qualified researcher with external certifications in Hatha Yoga and meditation.
Edmentum exact path. Academic achievement as a primary outcome measure was
measured with Edmentum Inc.’s Exact Path (2018), an adaptive diagnostic and formative
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assessment program that is already in place within the school. This assessment tool was
administered at least three times per week using a computer adaptive algorithm calibrating test
questions to each student’s estimated individual ability level. Total growth scores and domainlevel scores are typically calculated with this program to result in a developmental growth scale
across the domain of mathematics, reading, and language arts. These growth scales demonstrate
high student score reliability, Cronbach’s alpha 0.95, and high construct validity, in terms of
grade separation. Specific to this study, the school was able to provide math skills data for each
student that included the total number of math skills attempted by a student, the number of math
skills successfully completed on the first or second try by a student (considered mastery), and the
number of math skills completed on the third try or not completed at all by a student. These
scores were examined for each student, for each 3-week time interval: Baseline, Session 1, or
Session 2.
Woodcock-Johnson IV tests of cognitive abilities (WJ-IV-COG). This study
employed the Pair Cancellation subtest, one of eight tests in the Extended Battery of WoodcockJohnson IV Tests of Cognitive Ability designed to be administered independently or selectively
and in consideration of Cattel-Horn-Carol theories of cognitive abilities (Flanagan & McGrew,
1997; McGrew & Wendling, 2010; WJ-IV-COG; Schrank, McGrew, & Mather, 2014;).
Compelling cross-disciplinary evidence suggests that cancellation tasks serve as fitting and
reliable measures of sustained attention. They require the activation, as well as inhibition, of
repetitive response in visual selection (Lezak, 1995). Studies involving dyslexic children have
produced suggestive evidence of a positive predictive relationship between visual sustained
attention and reading skill acquisition (Franceschini et al., 2012, 2013). In another study, interindividual score variability in mathematical skills correlated highly with tasks of sustained visual
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attention even after the elimination of IQ, gender, and reading accuracy influences (Anobile,
Stievano, & Burr, 2013). In a research synthesis of studies investigating linkage between CHC
cognitive abilities, as mostly measured by the WJ-III-COG, McGrew and Wendling (2010) show
processing speed has also been cited as a significant predictor of math achievement in school age
children. Cancellation task performance has also been shown to improve immediately after yogabased relaxation, which provides further evidence to support the hypothesis that mindfulness
training will affect Pair Cancellation task performance (Sarang & Telles, 2007).
Pair cancellation test. As a task that requires sustained attention and concentration under a time
limitation, the Pair Cancellation test serves as a measure of inhibitory control and provides
additional information about processing speed (Gs) abilities and sustained attention, or vigilance.
In addition, as reported in the WJ-IV-COG manual, the Pair Cancellation test demonstrates
moderately high test-retest reliability for the desired age group to be tested (Cronbach’s alpha .89
for ages 7-11), which makes it a compelling tool for assessment (Mather & Wendling, 2014).
In the task, subjects are presented with rows of randomly repeating pictures of dogs,
balls, and cups and are instructed to circle every repeated instance where a ball picture is
followed by a dog picture. After reviewing a sample item and completing a practice exercise, the
subject commences with the test. Within three minutes, the subject must circle all instances of
ball following dog. The administrator stops the testing at 3 minutes. Scoring for each individual
consists of totaling the number of correctly identified pairs (given 1 point each). Each incorrect
identification is awarded 0 points. This task was administered to study participants at Baseline,
Session 1, and Session 2 time intervals.
Children’s test anxiety scale (CTAS). In response to much questioning of the relevance,
complicated nature, and validity of the largely circulated Test Anxiety Scale for Children
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(TASC) developed by Sarason et al., (1960), Wren and Benson (2004) developed the Children’s
Test Anxiety Scale (CTAS). The CTAS follows a Likert based rating scale in which children
self-report out of four possible responses (1- almost never, 2- some of the time, 3- most of the
time, 4- almost always) to a series of 30 item statements related to three theorized dimensions of
anxiety: thoughts, autonomic reactions, and off task behaviors. Cronbach's alphas reported for
the subscale items ranged .76 to .89 and the overall scale was found to be highly reliable (30
items; α = .92). The lowest overall test anxiety score possible on the CTAS is 30 and the highest
120, with a low-mid range score from 31-60 and a mid-high range score from 61-90. In addition,
test anxiety could be examined through each of the summed subscale scores individually, 13
items score ranging 13-52 for thoughts, 8 items score ranging 8-32 for autonomic reactions, and
9 items score ranging 9-36 for off-task behaviors. The CTAS was given to subjects at Baseline,
Session 1, and Session 2 time intervals. See Appendix B for the full scale.
Brief resilience scale (BRS-adapted for children). Resilience was measured with an
adapted version of the Brief Resilience Scale designed to measure the ability to bounce back
from stress as a unitary construct (Smith et al., 2008). The original BRS measures resilience on a
six-item 5-point Likert scale (1- strongly disagree, 2- disagree, 3- neutral, 4- somewhat agree, 5strongly agree), with three positively worded items and three negatively worded items. It is
scored by reverse coding negatively worded items 2, 4, and 6 and then summing totals. Total
scores are divided by total number of items answered to get an average response score ranging
from 1.0-5.0. The BRS negatively correlates with anxiety and negative affect and positively
correlates with positive affect.
The language of the original BRS was adapted in this study to more appropriately suit
elementary age students. For example, “I tend to bounce back quickly after hard times” was
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adjusted to “It is easy for me to feel better after a hard day”. In addition, the Likert scale was
adjusted for consistency with other questionnaires in the administration battery (1- almost never,
2- some of the time, 3- most of the time, 4- almost always). According to Smith, et al. (2008), the
BRS measure demonstrates strong internal consistency with a Cronbach’s alpha ranging from
0.80-0.91 across four different samples. In the current study, reliability analysis of the adapted
version of the scale produced evidence withstanding this strong internal consistency, a Cronbach
alpha coefficient of .85. The BRS-adapted was administered to subjects at Baseline, Session 1,
and Session 2 time intervals. See Appendix C for the original and adapted versions of the
measure.
Mind wandering questionnaire (MWQ- adapted for children). The Mind Wandering
Questionnaire (MWQ) measures mind wandering through a 5-item questionnaire with the
intention of identifying the frequency of both spontaneous and deliberate mind wandering.
Researchers operationalize mind wandering in this context as the interruption of task-focus by
task-unrelated thought (Mrazek et al., 2013). Responses to items are self-reported on a 6-point
Likert scale (1- almost never, 2- very infrequently, 3- somewhat infrequently, 4- somewhat
frequently, 5- very frequently, 6- almost always). In this way a minimum score of 5 indicates the
least amount of mind wandering and a maximum score of 30 indicates the greatest amount.
Convergent validity for the scale was examined through unpredicted interruption thought
sampling of attention during an automated version of the operation span task (OSPAN). This
mind wandering score positively correlated with MWQ scores.
To offer consistency to students in this study, the five items of the MWQ were adapted
(MWQ-adapted) with age appropriate language and context and the rating scale was made
consistent with other questionnaires distributed in the testing battery (1- almost never, 2- some of
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the time, 3- most of the time, 4- almost always). For example, “I mind wander during lectures of
presentations” was adapted to “I think about something else when the teacher talks”. According
to Mrazek et al. (2013), internal consistency for the original MWQ was strong, Cronbach’s alpha
reported at 0.85. In the current study, the Cronbach’s alpha coefficient for the adapted version of
the questionnaire was .718 demonstrating adequate, though less, internal consistency than the
original scale. The MWQ-adapted was given to subjects at Baseline, Session 1 and Session 2
time intervals. See Appendix D for the original and adapted versions of the measure.
Procedures
Prior to the study, participants were randomly assigned, via random assignment of their
12 classrooms, to Group A or Group B conditions. Group A only received mindfulness training
in Session 1, the first 3-week period, and Group B only received mindfulness training in Session
2, the second 3-week period. Each class received a total of six mindfulness classes their
respective 3-week period as an enriched alternate form of physical education.
At Baseline, at the end of Session 1, and at the end of Session 2, all participants
completed a testing session with a trained and scripted university research proctor that consisted
of a paper-pencil administered self-report battery. In order, the self-report battery included a
practice Likert-scale self-report activity (see Appendix E), the Brief Resilience Scale adapted for
children (BRS-adapted), the Mind Wandering Questionnaire adapted for children (MWQadapted) and the Children’s Test Anxiety Scale (CTAS). After completion of the self-report
battery, common executive function was assessed using the Pair Cancellation subtest of the
Extended Battery of the Woodcock-Johnson IV Tests of Cognitive Abilities (WJ-IV-COG). All
assessment responses were coded to the individual participants via a four-digit number assigned
by the school and matched later to school provided basic demographics (sex and grade level) and
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Exact Path math skills scores that are part of ongoing diagnostic assessment in the curricular
design of the school.
A priori decisions for data elimination included: Students who missed 3 or more
mindfulness classes and students who did not demonstrate sufficient language proficiency as
measured by the World-class Instructional Design and Assessment (WIDA). The rationale
behind those decisions included determination of the necessity to participate in the majority of
mindfulness training sessions for any foreseeable cognitive/emotional benefits and the necessity
for participants to have enough understanding of the English language in order to comprehend
the mindfulness training and also understand assessment sessions.
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Chapter 4: Results
This study examined the utility of mindfulness training under a limited strength model of
self-regulation as a tool to enhance academic outcomes with specific regard to changes in
executive control, emotional regulation, and achievement in the elementary school setting. This
chapter outlines the statistical results pertaining to the investigation of the following hypotheses:
Hypothesis 1: Mindfulness training will improve student academic outcomes.
Hypothesis 2: Mindfulness training will increase executive control over a control
condition.
Hypothesis 3: Mindfulness training will reduce mind wandering over a control condition.
Hypothesis 4: Mindfulness training will increase resilience over a control condition
Hypothesis 5: Mindfulness training will reduce test anxiety over a control condition.
The main results are organized via the five variables of inquiry: achievement, executive control,
mind wandering, resilience, and test anxiety.
Participants
The study employed a sample of 65 third, fourth, and fifth graders (50.77% Female,
49.23% Male) enrolled at a Title I (89% FRL), highly diverse school (70% Latino, 16% AfricanAmerican, 14% Caucasian and Pacific Islander). Of the 65 students, 31 were in third grade (16 in
Group A, 15 in Group B), 17 were in fourth grade (14 in Group A, 3 in Group B), and 17 were in
fifth grade (7 in Group A, 10 in Group B). Due to the limited number of students consented to
data collection in grades four and five and the uneven distribution of those fourth and fifth
graders across time conditions, the following analyses were only conducted using data pertaining
to the 31 third grade students. Of the 31 students included in the sample, 16 were in the Group A
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condition (62.5% Female, 37.5% Male), which received mindfulness training in Session 1, and
15 were in the Group B condition (26.67% Female, 73.33% Male), which received mindfulness
training in Session 2. All participants were measured across variables of achievement, executive
control, mind wandering, resilience, and test anxiety at a pre-training baseline, at the end of
Session 1, and at the end of Session 2. Group B was considered an active control condition for
Group A at Session 1 and a repeated experiment condition at Session 2. In addition, Group A
results at Session 2 were investigated for potential longevity of variable effects of the
mindfulness training.
Achievement
Average math skills mastery percentages for each student were calculated by taking the
number of skills completed at the first or second attempt and dividing by the total number of
skills completed respective to each time interval, Baseline, Session 1, or Session 2. The data
were submitted to mixed model analysis of variance with group, Group A/Group B, as a between
variable and time, Baseline/Session 1/Session 2, as a within variable. The dependent variable
was achievement as measured through Exact Path math skills mastery percentages. Means and
standard deviations for Exact Path math skills mastery percentages across groups and time can be
seen in Table 1.
After correction for sphericity using Greenhouse Geisser, the statistical test yielded a
significant interaction, F(1.758,49.216) = 8.077 [MSE = 0.09, η2 = .224], p = .001. The main effect for
group was not significant, F(1.758,49.216) = 3.674 [MSE = 0.09], p = .066. However, the main effect
for time was significant, F(1.758,49.216) = 3.417 [MSE = 0.09, η2 = .109], p = .046. Simple main
effects follow up tests with Tukey HSD post hoc comparisons were conducted for the significant
interaction. While no significant difference was found across time for Group A, it was
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encountered for Group B. All pair wise comparisons were significantly different. In other words,
the Session 2 mean score for math skills mastery percentage (post-training; M = .4754, SD =
.4047) was significantly higher than both Session 1 (M = .1607, SD = .2521) and Baseline (M =
.0740, SD = .1563) indicating a statistically significant change in rate of math skills mastery for
students in Group B after they had received mindfulness training. In addition, no significant
differences were encountered across groups at Baseline, but were encountered at Session 1 and
Session 2. Specifically, Group A outperformed Group B at Session 1 and Group B outperformed
Group A at Session 2. Note that while the statistical test did not yield statistically significant
differences across time for Group A, observation of the mean differences between Baseline,
Session 1, and Session 2 revealed that math skills mastery for students in this condition followed
the expected pattern of change, increasing from pre- to post- mindfulness training.
Table 1
Achievement Exact Path Mastery Skills Percentages Across Groups and Time Periods
Group A
Group B
Time period

n

M

SD

n

M

SD

Baseline

16

25.89%

28.36%

14

16.07%

25.21%

Session 1

16

50.90%

30.05%

14

7.40%

15.63%

Session 2

16

39.49%

30.73%

14

47.54%

40.47%

Correlations
The relationships between the remaining variables, executive control (as measured with
the Pair Cancellation subtest of the WJ-IV-COG), resilience (as measured with the BRS-adapted
for children), mind wandering (as measured with the MWQ-adapted for children), and test
anxiety (as measured with the CTAS), were investigated using the Pearson product-moment
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correlation coefficient. Report of the correlations can be found in Table 2. Both test anxiety, r = .316, n = 93, p = .026 and mind wandering, r = -242, n = 93, p = .019, correlated negatively with
executive control, indicating that higher levels of anxiety and mind wandering associated with
lower levels of executive control. Resilience correlated positively with executive control, r =
.231, n = 93, p = .026, indicating that the more resilience students reported associated with
higher performance on the executive control task. In addition, resilience correlated negatively
with test anxiety, r = -.451, n =92, p = .000, while mind wandering correlated positively with test
anxiety, r = .390, n = 92, p = .000. To account for these correlations, a Bonferroni adjustment for
a more stringent critical value of .0125 was made to maintain a family-wise alpha of .05 and
protect from Type 1 error. This critical value was used in the remaining analyses.
Table 2
Pearson Product-moment Correlations Between Measures of Resilience, Mind Wandering, Test
Anxiety and Executive Control
Scale
1
2
3
4
1. BRS-adapted

-

2. MSQ-adapted

-.147

-

3. CTAS

-.451**

.390**

-

4. WJ-COG-IV
Pair Cancellation
* p < .05 (2-tailed)
** p < .01 (2-tailed)

2.31*

-.242*

-.316**

-

Executive Control
The data were submitted to mixed model analysis of variance with group, Group A or
Group B, as the between variable and time, Baseline, Session 1 or Session 2, as the within
variable. The dependent variable was executive control, as measured through the Pair
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Cancellation Subtest of the WJ-IV-COG. Means and standard deviations for WJ-COV-IV Pair
Cancellation Task scores can be seen in Table 3.
After correction for sphericity using Greenhouse Geisser, the statistical test yielded a
significant interaction, F(1.558,46.046) = 13.434 [MSE = 48.892, η2 = .317], p < .001. The main effect
for group was not significant, F(1.558,46.046) = .178 [MSE = 48.892], p = .676. However, the main
effect for time was significant, F(1.558,46.046) = 69.086 [MSE = 48.892, η2 = .704], p < .001. Simple
main effects follow up tests with Tukey HSD post hoc comparisons were conducted for the
significant interaction in which significant difference across time were observed for both Group
A and Group B. The Session 1 mean Pair Cancellation score for Group A (post-training; M =
52.75, SD = 9.19) and the Session 2 Pair Cancellation mean for Group A (follow-up-training; M
= 56.63, SD = .13.27) were significantly higher than the Baseline mean for Group A (M = 37.63,
SD = 7.55). Following a similar pattern, Group B’s mean Pair Cancellation Score at Session 2
(post-training; M = 59.40, SD = 11.66) was significantly higher than at both Baseline (M = 41.33,
SD = 10.60) and Session 1 (pre-training; M = 41.80, SD = 13.15).
The results suggest that the mindfulness training produced a statistically significant
increase in executive control functioning for students in both groups and that the effects
withstood a three- week period of time post-training. In addition, no significant differences were
observed across groups at Baseline or Session 2, specifically Group A outperformed Group B at
Session 1, however Group B effectively caught up to Group A improvements, or rather improved
in relatively the same way to Group A at Session 1, at Session 2.
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Table 3
WJ-COG-IV Pair Cancelation Task Scores Across Groups and Time Period
Group A
Group B
Time period

n

M

SD

n

M

SD

Baseline

16

37.63

7.55

15

41.33

10.60

Session 1

16

52.75

9.19

15

41.80

13.15

Session 2

16

56.63

13.27

15

59.40

11.66

Mind Wandering
The data were submitted to mixed model analysis of variance with group, Group A or
Group B, as the between variable and time, Baseline, Session 1 or Session 2, as the within
variable. The dependent variable was mind wandering as measured through the MWQ-adapted
for children. Reliability analysis for the adapted scale revealed internal consistency, a Cronbach
alpha coefficient of .718. Means and standard deviations for item average scores on the MWQadapted for children can be seen in Table 4.
After correction for sphericity using Greenhouse Geisser, the statistical test yielded a
significant interaction, F(1.456,42.227) = 10.206 [MSE = .300, η2 = .206], p = .001. The main effect
for group was not significant, F(1.456,42.227) = .723 [MSE = .300], p = .402. However, the main
effect for time was significant, F(1.456,42.227) = 6.487 [MSE = .300, η2 = .183], p = .007. Simple
main effects follow up tests with Tukey HSD post hoc comparisons were conducted for the
significant interaction in which significant difference across time were observed for both Group
A and Group B. The mean MWQ-adapted item average score for Group A at Session 1 (posttraining; M = 1.86, SD = .40) was significantly lower than at Baseline (M = 2.43, SD = .55). In a
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similar pattern of effect, the mean MWQ-adapted item average score for Group B at Session 2
(follow-up-training; M = 1.52, SD = .36) was significantly lower than both the Baseline (M =
2.04, SD = .84) and Session 1 (pre-training; M = 2.30, SD = .95).
The results suggest that average mind wandering item response decreased immediately
after mindfulness trainings for both groups, however unlike achievement and attention, no
suggestive evidence showed any longevity of effect for reduced mind wandering. In addition, no
significant differences were encountered across groups at Baseline or Session 1, suggesting that
Group A were more prone to mind wandering than Group B. However, a significant difference
across groups was encountered at Session 2. Specifically, Group B exhibited significantly less
mind wandering (post-mindfulness training) than Group A (follow-up period after mindfulness
training).
Table 4
Adapted Mind Wandering Questionnaire Item Average Scores Across Groups and Time Period
Group A
Group B
Time period

n

M

SD

n

M

SD

Baseline

16

2.43

.55

15

2.04

.84

Session 1

16

1.86

.40

15

2.30

.95

Session 2

16

2.10

.86

15

1.52

.36

Resilience
The data were submitted to mixed model analysis of variance with group, Group A or
Group B, as the between variable and time, Baseline, Session 1 or Session 2, as the within
variable. The dependent variable was resilience as measured through the BRS-adapted for
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children. In the current study, reliability analysis produced evidence withstanding strong internal
consistency, a Cronbach alpha coefficient of .85. According the original BRS scale authors, in
which average item resilience scores range between 1-5, scores could be interpreted as follows:
1.00-2.99 low resilience, 3.00-4.30 normal resilience, or 4.31-5.00 high resilience (Smith, et al.,
2013). The BRS-adapted for children item scores ranged between 1-4 and, as such, score
interpretation was adjusted with caution along similar ratios as follows: 1.00-2.39 low resilience,
2.40-3.44 normal resilience, 3.45-4.00 high resilience. Means and standard deviations for item
average scores on the BRS-adapted for children can be seen in Table 5.
After correction for sphericity using Greenhouse Geisser, the statistical test yielded a
significant interaction, F(1.685,48.870) = 17.951 [MSE = .148, η2 = .382], p < .001. The main effect
for group was not significant, F(1.685,48.870)= 6.487 [MSE = .148], p = .897. However, the main
effect for time was significant, F(1.685,48.870) = 27.150 [MSE = .148, η2 = .484], p < .001. Simple
main effects follow up tests with Tukey HSD post hoc comparisons were conducted for the
significant interaction in which significant difference across time were observed for both Group
A and Group B. The follow-up mean BRS-adapted score for the Group A condition at Session 1
(post-training; M = 2.60, SD = .55) and Session 2 (follow-up-training; M = 2.47, SD = .70) were
significantly higher than and at Baseline (M = 2.02, SD = .53). Consistently, BRS-adapted item
average mean for Group B was significantly higher at Session 2 (post-training; M = 3.00, SD =
.81) than at both Baseline (M = 2.13, SD = 1.05) and Session 1 (pre-training; M = 2.07, SD =
1.08).
The results suggest students of both groups experienced significantly increased resilience
immediately after mindfulness training, with a visible longevity of effect for at least three weeks
after training for Group A. In addition, no significant differences were found across groups at
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Baseline, but a significant difference occurred across groups at both Session 1 and Session 2.
Specifically, Group A reported higher degrees of resilience (post mindfulness training) at
Session 1 over Group B and Group B reported higher degrees of resilience (post mindfulness
training) at Session 2 over Group A.
Table 5
Adapted Brief Resilience Scale Item Average Scores Across Groups and Time Period
Group A
Group B
Time period

n

M

SD

n

M

SD

Baseline

16

2.02

0.53

15

2.13

1.05

Session 1

16

2.60

0.55

15

2.07

1.08

Session 2

16

2.47

0.70

15

3.00

0.81

Test Anxiety
The data were submitted to mixed model analysis of variance with group, Group A or
Group B, as the between variable and time, Baseline, Session 1 or Session 2, as the within
variable. The dependent variable was test anxiety as measured through the CTAS. In the original
evaluation of the instrument, researchers sampled 261 elementary school students and
determined that a score of 79 or greater (reflective of one standard deviation above the mean
score of 62) could indicate high test anxiety and a score of 45 or below (reflective of one
standard deviation below the mean score of 62) could indicate low test anxiety, assuming a
normal distribution in which 20% of the population would fall in the high or low categories
(Wren & Benson, 2004). Means and standard deviations for Group scores on the CTAS across
time can be seen in Table 6.
After correction for sphericity using Greenhouse Geisser, the statistical test yielded a
42

significant interaction, F(1.976,55.321)= 11.937 [MSE = 87.310, η2 = .299], p < .001. The main effect
for group was not significant, F(1.976,55.321)= 1.827 [MSE = 87.310], p = .187. However, the main
effect for time was significant, F(1.976,55.321)= 19.046 [MSE = 87.310, η2 = .405], p < .001. Simple
main effects follow up tests with Tukey HSD post hoc comparisons were conducted for the
significant interaction in which significant difference across time were observed for both Group
A and Group B. Mean CTAS scores for the Group A condition at Session 1 (post-training; M =
65.00, SD = 12.17) and Session 2 (follow-up-training; M = 71.27, SD = .12.25) were
significantly lower than at Baseline (M = 81.00, SD = 14.85).
In a consistent pattern, CTAS mean scores for Group B were significantly lower at
Session 2 (post-training; M = 54.73, SD = 12.32) than at Baseline (M = 74.27, SD = 14.85) or
Session 1 (pre-training; M = 71.80, SD = 12.36). The results suggest that students of both groups
experienced a significant decrease in self-reported test anxiety after mindfulness training. In
addition, no significant differences occurred across groups at Baseline, or Session 1. Specifically,
Group A did not report significantly lower test anxiety (post mindfulness training) at Session 1
versus Group B (pre mindfulness training) at Session 1. However, a significant difference
occurred across groups at Session 2, in which Group B (post mindfulness training) reported
significantly lower test-anxiety than Group A, perhaps indicating a greater overall effect for
Group B versus Group A.
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Table 6
Children’s Test Anxiety Scale Scores Across Groups and Time Period
Group A

Group B

Time period

n

M

SD

n

M

SD

Baseline

15

81.00

14.85

15

74.27

14.85

Session 1

15

65.00

12.17

15

71.80

12.36

Session 2

15

71.27

12.25

15

54.73

12.32
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Chapter 5: Discussion
General Discussion
The purpose of this study was to examine the utility of mindfulness training within the
primary educational setting. Does mindfulness training have an effect on measureable academic
variables, most specifically achievement, in school? And if mindfulness training does support
improvements in achievement, why might it do so? Compelling evidence emerged linking
aspects of mindfulness training to moderating agents involved in counteracting the negative
effects of ego-depletion within the limited source strength control model of self-regulation. This
study aimed to observe variables that might underlie this paradigm and establish empirically
grounded reasoning for the efficacy of mindfulness training programs in elementary school. As
such, participants were examined across the primary interest school setting variable available,
achievement (as measured through math skills mastery on the Edmentum Exact Path diagnostic
assessment system), as well as across measures of executive control, mind wandering, test
anxiety, and resilience. In this general discussion, the results of the statistical analyses for each
variable will be explored one at a time with respect to their potential implications on
mindfulness, ego-depletion, and school achievement.
Achievement. At the outset of the study it was anticipated that, under the limited source
strength model, complex tasks demanding shared cognitive resources, such as math skills
exercises, would cause a disruption in adaptive functioning. Part of the utility of mindfulness
training in a school setting was therefore hypothesized to produce a measureable improvement in
academic performance due to the qualities of the training that could moderate the negative
effects of ego-depletion. Third grade data indeed revealed a statistically significant improvement
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in math skills mastery percentages for the Group B condition after participation in the
MindFullness program. These students demonstrated an approximate 40% average improvement
in the number of math skills they were able to complete in one or two tries in the Edmentum
Exact Path diagnostic assessment system.
While these results are certainly promising, Group A did not experience a similar
statistically significant change. Group A’s participation in the MindFullness program did,
however, follow the hypothesized pattern of average math skills completion increase from pre- to
post- mindfulness training, an improvement of about 25%. Baseline differences between the
groups reveal that Group A may have been composed of a higher-achieving mix of students. Yet
notably, both groups performed at about a 50% mastery rate immediately after their respective 3week training session, which could hint to the possibility that the mindfulness training served to
close the gap between lower and higher performing students. This is perhaps further suggestive
that the benefits of the training as they pertain to academic achievement were more pronounced
in lower-achieving students.
No empirically measureable way was found to account for the observed training effects
across group performance differences given the particularly limited size of the sample in this
study. This would, however, be of interesting consideration for future investigation. The idea,
however, is only speculative considering an alternative point of view in which ego-depletion,
particularly concerning the concept of self-control failure, has been demonstrated to act
independently of ability (Baumeister & Bushman, 2008; Baumeister, Heatherton & Tice, 1994;
Price & Yates, 2010). In one study, conducted in an active school environment with slightly
older students, age 10-14, researchers observed that ego-depleted students and their mathematics
competency interacted separately from ego-depletion effects on level of difficulty choice of
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mathematics problems. The experience of ego-depletion seemed to impact motivation and
academic stamina wherein students under the pressure of feeling depleted, and regardless of
ability, acted to conserve their resources and choose easier tasks (Price & Yates, 2010).
No absolute way was found to measure the theoretical “cognitive resource” of energy
implied in the limited resource model, and as such dependent variables utilized in the egodepletion literature typically involve the measurement of self-regulation in the form of taskpersistence or inhibitory control aspects of executive function (consider Baumeister, 2014).
Requisite to the literature is an assumption that ego-depletion can be measured as a performance
change on such self-control measures due to hindrances to self-regulatory ability. In the case of
academic achievement, those aspects of emotion and cognition most closely related to academic
testing performance were considered for their additive effects towards ego-depletion and selfregulatory failure. Therefore executive control (specifically performance on a pair-cancellation
task as well as self-reported mind wandering) and emotional-regulation (specifically selfreported test anxiety and resilience) were observed. It was hypothesized that mindfulness
training would moderate the effects of depletion through its qualities of self-control practice,
training of attention, and positive non-judgmental attitudes.
Executive control. In this study, it was expected that students would demonstrate
improved executive control, as measured through the Pair Cancellation subtest of the WJ-COGIV. Results suggest that both groups indeed displayed a significant increase in scores for this
inhibitory control and selective attention task due to their respective participation in the
MindFullness program. It appears as well that the increase in scores remained stable over a 3week period for Group A after the mindfulness training had concluded. With caution, this could
be used to suggest some longevity to the effects of the training, however it is unclear whether
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teachers may have continued to practice some of the mindfulness training exercises with their
students after the MindFullness program ended. It is feasible that Group A students were
periodically reinforced with some of the mindfulness training exercises by their classroom
teachers after the program’s completion.
While again the results and subsequent discussion are limited in the size of the available
sample, the effect size of the interaction effect observed was fairly encouraging, η2 = .317,
especially given the fact that the study took place in an active school environment. It does appear
that mindfulness training increased executive function for each group. In the context of the
building theory, an increased capacity for attentional control (much like a stronger muscle)
would be less sensitive to the temporal effects of cognitive fatigue.
Mind wandering. Student performance increased on the pair-cancellation task outside of
maturation or learned familiarity with the task due to the mindfulness training. In consideration,
it was expected that student self-reported mind wandering would subsequently decrease. In a
different study, high scores on the MWQ amongst undergraduate students were found to
significantly associate with decreased working memory performance, yet this finding did not
hold steady across samples of high-school or middle-school students (Mrazek et al, 2013).
Within the small scope of this study, however, the associated expectation held true with
the sample population of third grade students. Student self-reported mind wandering, as
measured with the Mind-Wandering Questionnaire adapted for children, was significantly lower
for both Group A and Group B after participation in the MindFullness program. This measure
serves to support the results of student performance on the executive control task and further
reflects an increase in attentional control (decreased mind wandering) due to mindfulness
training. The results are promising and uphold the working theory that mindfulness training,
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characteristically composed of exercises of self-control and self-awareness of subtle internal
processes, may moderate the effects of simultaneous cognitive energy usage simply by extending
the time window of depletion effects by increasing executive function as well as eliminating
further tendency towards distraction.
Resilience. Consider too, in a sample of middle school students, higher scores on the
MWQ were predictive of negative affective states, including higher stress and lower self-esteem.
(Mrazek et al., 2013). It is the intersection of emotional-regulation and executive control that is
of specific interest to this study and positive affect was considered an additional moderator for
depletion effects. It was anticipated that mindfulness training would also contribute to increased
achievement by cultivating relevant positive emotional states such as resilience and decreasing
negatively associated affect variables such as test anxiety.
Assuming the BRS-adapted produces a normal distribution, item average score
interpretation was considered as follows: 1.00-2.39 low resilience, 2.40-3.44 normal resilience,
3.45-4.00 high resilience. Students of both Group A and Group B reported average scores
indicative of low resilience levels. After participation in the MindFullness program however,
both groups increased their averages to the normal resilience level. This effect appeared to be
greatest immediately following mindfulness training. Group B reported significantly higher
overall resilience compared to Group A after both groups had received mindfulness training. Yet
still it should be noted that Group A did not experience a significant drop in their reported
resilience levels after a 3-week period and still hovered in the normal range. Again, individual
differences may be at play that could not be accounted for in this study. Perhaps Group B was
more receptive overall to the mindfulness training.
Test anxiety. Assuming test anxiety is normally distributed, students in Group A and
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Group B appear to have been relatively highly test anxious at the onset of the study, as measured
through the CTAS. Both group baseline averages deviated between 12-19 points higher from
scores indicative of “normal” levels of test anxiety (score of 62). After participation in the
MindFullness program however, each groups’ self-reported test anxiety scores significantly
decreased. Group B, dropped below normal and Group A approached within just three points of
normal. This is consistent with the hypothesized effects of mindfulness training on test anxiety.
General discussion conclusions. Results across each variable trend consistently with
hypotheses anticipated within the context of the limited source control model. Despite the small
sample size, the overall trends in observed effects are compelling. Students followed expected
patterns of change including increased attention, decreased negative affect, and subsequently
increased achievement. This study builds on previous research by outlining the possible
mechanism effects of mindfulness as a moderator for ego-depletion and highlighting
improvements across those executive control and self-regulatory variables that have implications
in academic testing performance. In addition, though pilot in nature, this study provides
preliminary evidence to derive positive implications for mindfulness training utility in the active
elementary school classroom.
Practical implications. The results of the study are made even more promising given the
time restrictions presented to the research. Of marked interest is the considerably conservative
amount of time for which students received training relative to the significance of the observed
effects. Students participated in a total of 180 minutes of program instruction, just 1 hour per
week. Practically speaking, in regard to an academic return-on-investment, is 60 minutes a week
of mindfulness training worth the associated cost of time/resources? Does this kind of training
reflect improvement enough across a fundamental student performance need under the building
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theory of change? In light of the current study’s limitations, the feasibility, acceptability,
efficacy, and effectiveness of mindfulness training cannot be immediately concluded upon,
however it is the position of this research that the cost/benefit analysis is indicative of promising
elementary utility.
Limitations
Sample size and characteristics. A definitive limitation of this study was the both the
size and distribution of the sample population. Researchers frequently encounter an inadequate
participation rate particularly within schools. In this study, only about 22% of the potential
participants consented to data usage. This left about 88% of the sample population unaccounted
for which poses a serious threat to the external validity of any observed results. Of the 22% that
did consent to data usage, uneven distributions of numbers occurred across both grade level and
sex. The study suffered from an inability to run analyses for fourth and fifth grade despite
promising, yet underpowered, findings at the third grade level.
In addition, because random assignment happened at the classroom level, it is possible
that the intact groups differed across baseline abilities, which may account for differences in
outcome measures beyond that of the mindfulness training and lead to a rather asymmetrical
comparison. This raises interesting questions for future investigation. For example, the students
at this particular school reported average baseline scores that could be interpreted as highly test
anxious. Would mindfulness training have an impact amongst more moderately anxious
students? Or what about baseline differences between underperforming students versus high
achieving students?
Time, design, and control restrictions. This study should be considered exploratory
because it is amongst a very limited number of studies that have aimed to investigate the effects
51

of mindfulness in an authentic school situation, during general school hours. Given the more
naturalistic setting, a plethora of concerns arose with the complexities that come with an active
school environment and this, of course, threatens the level of situational control that was
possible. For example, this study was permitted to take place only within a 6-week period
antecedent to scheduled standardized testing. As such, teachers may have been priming students
with test taking strategies and actively preparing them for the standardized tests to come, which
may have contributed simultaneously to improvements across the variables measured.
The time limitations of this study also restricted the design and the ability to more acutely
observe whether short-term measurable effects from mindfulness training could proxy long-tem
effects. Despite this limitation, the brief 3-week follow up investigations for Group A held some
promising indications of the potential for such effectiveness over time. The constrained time
window between training and follow up measurement, however, may have been insufficient to
draw any conclusions. In addition, this study could not account for any behavioral differences
between classroom teachers who could have played roles in possible continuation of program
practices post-training (some teachers were more excitable to the programming than others).
Reliability and validity of study measures. Of additional concern, in consideration of
the age of the sample population, is the reliability of their responses on self-report measures.
Though measures were taken to ensure that participants would be unhindered by reading or
language ability, there is no way to account for the tendency for children to guess or contrive
responses that may not accurately reflect true perceptions. Research suggests children as young
as 6th grade are able to accurately self-repot their attention (Mrazek et al 2013), but the
reliability information gathered for those instruments that were adapted in language and point
scale for elementary age children in this study (the MWQ and the BRS) must be considered
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provisional and the validity of those measures is in need of investigation. Furthermore, it could
be argued that a more generalizable achievement variable, such as a standardized test scores may
offer deeper insight into whether academic achievement is truly affected by mindfulness training.
The Edmentum Exact Path diagnostic skills assessments may be insufficient in providing
the type of high stakes testing conditions that more readily interest educational policy makers in
regard to academic utility. However, some researchers suggest that because motivation tends to
be more variable under low-stakes assessment conditions (such as the skills assessments utilized
in this study) versus high-stakes, ego-depletion may emerge as a more pronounced group
difference under low-stakes conditions due to fewer extrinsic incentives and indicative of
academic endurance that could certainly be of measureable value to high-stakes conditions (Wolf
& Smith, 1995; Borgonovi & Biecek, 2016).
Future Research Directions
Despite limitations in sample population size and characteristics, limited control
feasibility within the context of the active educational setting, and general concerns that go along
with self-report measurements, the results of this study still provide exploratory insight into
possible justification for mindfulness training in elementary curricular time that may have appeal
to educational stakeholders. Though it is premature to draw concrete opinions in light of the
miscellaneous limitations of this study, these research findings should serve an evidence base for
future investigations. Some possible avenues of further investigation are discussed below.
This study was conducted within a 6-week period. Research involving long-term training,
over as long as one year or more, and with examination across multiple achievement variables,
may provide additional context for further evaluation. In the specific circumstance of the charter
school involved in this study, the curriculum design offers opportunity to incorporate
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mindfulness into an extracurricular global period. Would compounded improvements occur
across the variables of interest over the course of a year or more? Not much empirically
evaluated data exists following the long term effects of mindfulness training at the elementary
age group. However, Semple,, Droutman, and Reid (2016) make note that anecdotally
compelling interest has been demonstrated by an international school that, after adoption of a
mindfulness program, rose from below average academic performance to a third rank above the
national average in just 7 years. In addition, research with varying age groups could be of further
interest to providing valuable information of when mindfulness training may have greatest utility
in an educational context, as well as research across varying socioeconomic and English learning
proficiency populations.
Path analysis research. One of the original goals of this study was to utilize structural
equation modeling in the form of a path analysis to establish measurable statistical links between
the variables and further identify a true pathway of effect between mindfulness and achievement.
If mindfulness training serves to enhance attention through increasing resilience and reducing
mind wandering while simultaneously attenuating anxiety, then such negative associations
between trait anxiety and achievement would also be mediated by this increased executive
control and a significant pathway should evidently emerge. Path analysis is one of the earliest
forms of structural equation modeling (see Wright, 1934) in which directed dependencies
amongst variables can be examined (Byrne, 2016).
The direct, indirect, and mediated effects of mindfulness and the proposed latent
variables (resilience, mind wandering, test anxiety, executive function, and achievement) could
be observed through a series of regression analyses to determine the goodness-of-fit of the
regression structure and causal direction amongst the latent variables. Standardized regression
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coefficients could be determined for direct effects, as indicated by a single headed arrow and
indirect effects could be calculated as the product of standardized direct path coefficients traced
from one variable to the next. For example, a standardized indirect path coefficient from
mindfulness to achievement could be calculated by multiplying the standard path coefficients of
mindfulness-resilience, resilience-test-anxiety, and test-anxiety-achievement. In addition total
effect could be calculated by summing all indirect and direct effect coefficients between
mindfulness and achievement.
Due to many of the limitations outlined above, specifically the small sample size, it was
inappropriate to run a path analysis within this study. Such analysis could, however, serve as a
compelling next step in building a supportive body of evidence for the utility of mindfulness in
the elementary school setting. Consider these hypothesized path statements in relation to the
theorized path found in Figure 1:
Mindfulness has a positive indirect effect on achievement.
Mindfulness amplifies the positive relationship between resilience and test anxiety.
Resilience mediates the negative effect of test anxiety and achievement.
Mindfulness mediates the negative relationship of mind wandering and executive
function.
Mind wandering mediates the relationship of executive function on both test anxiety and
achievement.
Executive functioning attenuates the negative relationship of test anxiety and
achievement.
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Figure 1. Hypothesized Mindfulness-Achievement Path Model.

The relationship between anxiety and working memory on achievement performance is
not a new conceptualization. Testing studies have revealed that test anxiety has a negative effect
on performance especially in elementary students who show lower executive control (Nyroos,
Jonsson, Korhonen, & Eklöf, 2015). In addition, working memory performance has been shown
as a mediator for anxiety and academic achievement (Owens, Stevenson, Norgate, & Hadwin,
2008). This is consistent with processing efficiency literature theorizing that worry, with respect
to both motivational and attentional interference effects, has adverse effects on working memory
capacity attention allocation in effort, strategies, and performance (Eysenck & Calvo, 1992).
Multivariate analyses to establish pathway effects and help pin down theory surrounding
why mindfulness may serve in academic settings have been done with university students but not
yet with elementary age children. In 2013, researchers Teper, Segal, and Inzlicht embarked to
close a gap in the mindfulness literature and further answer the question, why might mindfulness
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help people self-regulate their emotions? They began to outline a theoretical model in which they
argued the attunement to emotional changes and nonjudgmental observations of emotions central
to mindfulness practices acts to promote executive control and increase the capacity of efficient
emotional regulation (Teper, Segal & Inzlicht, 2013).
In a study of 153 university students, trait mindfulness, as measured with the Mindful
Attention Awareness Scale (MAAS) was found to significantly positively relate with selfregulation as measured with the Negative Mood Regulation (NMR), as well as negatively relate
to negative affect as measured with Depression, Anxiety, Stress Scales (DASS-21) and prefrontal
dysfunction as measured with the Frontal Systems Behavior Scale (FrSBe) (Lyvers, Makin,
Toms, Thorberg, & Samios, 2014). In 2015, 112 undergraduate student participants completed
the Mindful Attention Awareness Scale (MAAS) and State Trait Anxiety Inventory (STAI) and
were placed in a high stakes modular arithmetic testing situation. Researchers hypothesized that
the effect of trait mindfulness on math performance in high stakes testing would be mediated by
state anxiety and therefore indirectly improve math accuracy. They found that the trait
mindfulness did in fact mediate state anxiety performance on problems that demanded greater
working memory capacity (β =.06, CI [.010, .140]) and furthermore that trait mindfulness did not
show a significant effect on high demand problem accuracy independent of anxiety (β =.14, t
(107) =1.51, p =.135) (Bellinger et al., 2015). Such researchers also hypothesized students with
higher levels of trait mindfulness would have better grades due to having less high stakes
academic anxiety and also found a significant predictor model for indirect mindfulness effect
mediated by cognitive test anxiety (β =.07, BC bootstrap 95% CI [.026,.133]) (Bellinger et al.,
2015).
Results of the current study, though exploratory in nature, nevertheless provide baseline
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evidence to support further investigation of whether aforementioned mindfulness-achievement
path models like those above could be found significant at the elementary level. Establishment of
such models would provide considerable grounds for resource allocation.
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Appendix A: MindFULLness Curriculum
The MindFULLness programming is centered on this consideration: classroom adaptable,
every day mindfulness practice application for the K-5 setting with special regard towards the
cultivation of mindful attention, intention, and attitude. Lessons are given in 30-minute classes
twice a week for 3 weeks. Each lesson consists of (a) a mind-full moment and introduction
(approximately 5 minutes), (b) practice exercise session (approximately 20 minutes), (c)
reflection and mind-full moment (approximately 5 minutes).
Example Mind-full Moment
The mind-full moment consists of a breathing/meditation exercise that embodies the
concept of engaging a full mind by inviting the imagination/visualization, thoughts, and
emotions to a focalized point of attention often involving the physiology of the breath. Consider
the example below of the balloon breath.
Balloon breath. Students are instructed to put their hands on their ribcage, take a deep
breath, and observe what happens to their bodies. They are prompted to envision the lungs
beneath their ribs expanding when they inhale and deflating when they exhale much like a
balloon. Once they have felt the physiological sensation they are instructed to bring their hands
in front of them and put their fingertips together to form the shape of a sphere. Students “inflate”
their “balloon” to its fullest capacity before it would pop and pause there. While they inhale they
perform the coordinated gesture of the expansion of the lungs as this balloon with their hands. At
the top of the inhalation they pause for the count of three and then slowly “deflate” their balloon
by exhaling through the nose and bringing the hands to close back together as slowly as they can.
The exercise is repeated for five rounds and then students are asked to reflect on how the
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breathing made them feel. Then they are instructed to close their eyes and try the breath again
without the use of their hands, but this time imagining through their mind’s eye a hot air balloon.
Every time they breath in, their hot air balloon rises high into the sky so they can see everything
below them and when they pause the breath for the count of three they can steer in a different
direction. When they exhale they can land their balloon in a new place they have never been and
repeat the process. After five rides in their imaginary balloon, students are given an opportunity
to share with each other where their balloon journeys took them.
Example Practice Exercise
Practice exercises are designed to reinforce core aspects of attention, intention, and
attitude through interactive and creative exploration and reinforcing the body-mind connection.
Generally two related practice exercises are included in each lesson.
The river, my emotions: Practice exercise. In this practice exercise, students are asked
to draw a comparison between a river and their emotions. The instructor uses guiding
questioning to ask them about characteristics of the river. Does a river stay still or does it move?
Does it move always in the same way? What are some different ways a river flows (e.g., rapids,
waterfalls, calm water)? Students are asked to assign their emotions to different parts of the river.
For example students may assign calmness or peacefulness with still water, and anger or
excitement with rapids/waterfalls. Then students are asked to stand up and get in an imaginary
boat and start to row their boat around the classroom on this river of their emotions. They are to
paddle slowly until the instructor lets them know they have reached rapids for which they are
instructed to jump up and down. Students observe the physiological changes in their breath and
their heart beat after these changes in the river and are encouraged to make a connection of the
corresponding emotions that do the same.
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Example Reflection
The reflection is an opportunity to make meaningful real world connections with the
practice exercises.
The river, my emotions: Reflection exercise. After the river activity, students
reconvene seated with the instructor. The instructor prompts students with a question: “So we
made the comparison of our emotions to the river and then we got to paddle our boats (our
bodies) on that river and see how it changed. But I have a question for you to think about. Would
you say, after that experience, that we were the same thing as our river? Or were we the boat that
was on the river? ...So, if we keep our comparison going, are we equal to our emotions?” After
this prompt, the instructor writes an “I am” phrase on the board, for example “I am mad” and
asks students if the sentence is true after all that was just discussed. Students are asked to correct
the statement to make it less permanent, for example “I feel mad”. This practice exercise allows
students, through a guided discovery, to understand the impermanence of their emotions and the
idea that their emotions always change and do not define who they are. Students are further
asked to come up with some strategies on how they might guide themselves to calmer waters if
they ever find themselves in emotional rapids.
Weekly Session Goals
Class 1.
! What does it mean when your mind is “full”? We think, we feel, and we imagine until we
are at capacity.
! Mindful Breathing: oxygen and the brain and our performance.
Students are been introduced to what it means to be mindful: bringing their thoughts,
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imagination, and feelings (which take place in the mind) to such focus on a singular topic that
they become at capacity, or “full” with that topic. They are introduced to ways to be mindful
through considering how to be mindful about their food and where it comes from and also how
to be mindful about how they breathe.
Class 2.
! What is body language? What can it communicate? How can our body language
influence how we feel? What about how others feel about us?
! What would be the best body language for the classroom? (Sitting like a mountain).
Students are introduced to the concept of body language and engaged in exploring their physical
posture in relationship to their emotions and communication. In addition, students are introduced
to ways to be mindful of what body language and facial expression can comminucate through a
recognition of the universal emotions: sadness, happiness, fear, surprise, disgust, and anger and
led to consider what the best body language could be for learning. They make the comparison to
a mountain which is strong, silent, and unmoving.
Class 3.
! How do our emotions affect our bodies?
! Emotions are temporary states of being and change much like a river. I am angry is not a
truly accurate sentence. What could we change it to? I am angry, right now. Or I feel
angry.
! Mindful Emotions: To calm down our emotions we recognize that we feel something big,
we imagine our peaceful places, while we also think of slowing down our heart beats and
getting still with our bodies. What are mindful strategies to calm emotions?
Students are introduced to the understanding that emotions are temporary states of being. A
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comparison of emotions to a river is made to help illustrate a few key concepts. The still water is
peaceful and calm, the rapids are excited or maybe frustrated or a little afraid and the waterfall is
representative of big emotions like anger or surprise. They are made aware of the physiological
changes their bodies (heart beat and breath rate) undergo when they are upset or angry and that
some of the language we use with our emotions can be changed to reflect that the knowing that
our emotions will change. Strategies are discussed for how to calm big emotions and ways in
which we can facilitate positive self talk.
Class 4.
! What is the quietest sound you can hear at any time? … Your heart beat.
! How does sound travel? Can you feel sound?
! Sound meditation
! What kinds of feelings can we convey with the just the sound of our voice?
Students are introduced to the idea of inflection and experiment with conveying emotion through
sound and voice. In addition, students are provided an opportunity to interact with the concept of
sound meditation. They explore sound as vibration through experiencing Tibetan singing bowl
instruments and are led through their first longer meditation with the sounds of the tibetan bowls.
Class 5.
! Reinforce: Mountain Postures/Body Language, Calming Emotions, Sound Meditation
! Begin to facilitate student awareness beyond self to others.
! Invite students to create greater awareness of the things they are thankful for and help
them develop a language of self-expression to convey these feelings.
! What does it mean to be grateful? What are some things you are grateful for? Why is it
important to give thanks?
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Students are asked to define the meaning of gratitude and encouraged to consider how it feels
when someone expresses thanks to them for something they have done and, reciprocally, how
they feel when they think of the things they are grateful for. Gratitude is a powerful tool for
brightening our communities and it makes us feel good as well. This lesson allows students to
explore their own concept of gratitude and seek an understanding of where in their life gratitude
plays an important role.
Class 6.
! How can we positively impact the world around us? What power do we have with our
mindfulness to do so?
! Mindfulness is a practice that you can do outside the scope of just this class. What is a
practice? How might you continue to practice mindfulness?
! Develop student empowerment in the form of positive self-regulation as their lasting
impression on the world.
Students are asked to move their attention from beng mindful about just themselves (Lessons 13: their breath, bodies, body language, and emotions) to beginning to think about other things
around them (Lessons 4-5 sound and gratitude) and are now asked to think even bigger to their
communities. In this lesson students come up with (or are provided) a community project which
will be something that will uplift their community in some way. They are also asked to consider
that mindfulness is something to practice. A “practice” infers that we are never perfect at it, but
striving to continuously improve and grow.
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Appendix B: Children’s Test Anxiety Scale (CTAS)
Please read the following statement and decide if it describes the way you are while you
are taking tests.
If the statement is almost never or never like you, you should circle 1.
If the statement describes the way you are some of the time, circle 2.
If the statement describes the way you are most of the time, circle 3.
If the statement is almost always or always like you, circle 4.
SAMPLE –
While I am taking tests…
I think about doing other things.

SOME
OF THE
TIME

ALMOST
NEVER
1

2

MOST
OF THE
TIME
3

ALMOST
ALWAYS
4

--------------------------------------------------------------------------------------------------------------------------------------------

The rest of the items describe how some students may think, feel, or act while they are taking
tests. Please read each statement carefully and decide if the statement describes how you think,
feel, or act during a test. Then circle the answer that best describes the way you are while taking
a test. If you are not sure which answer to circle, read the statement again before circling your
answer. Remember that there are no “right” or “wrong” answers on this survey. Please give
truthful answers.
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While I am taking tests…
1. I wonder if I will pass.

ALMOST
NEVER
1

SOME
OF THE
TIME
2

MOST
OF THE
TIME
3

ALMOST
ALWAYS
4

2. My heart beats fast.

1

2

3

4

3. I look around the room.

1

2

3

4

4. I feel nervous.

1

2

3

4

5. I think I am going to get a bad
grade.

1

2

3

4

SOME
OF THE
TIME

MOST
OF THE
TIME

While I am taking tests…

ALMOST
NEVER

ALMOST
ALWAYS

6. It is hard for me to remember
the answers.

1

2

3

4

7. I play with my pencil.

1

2

3

4

8. My face feels hot.

1

2

3

4

9. I worry about failing.

1

2

3

4

10. My belly feels funny.

1

2

3

4

SOME
OF THE
TIME

MOST
OF THE
TIME

While I am taking tests…
11. I worry about doing
something wrong.
12. I check the time.
13. I think about what my
grade will be.
14. I find it hard to sit still.
15. I wonder if my answers are
right.

ALMOST
NEVER

ALMOST
ALWAYS

1

2

3

4

1

2

3

4

1

2

3

4

1

2

3

4

1

2

3

4
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While I am taking tests…
16. I think I should have
studied more.

ALMOST
NEVER
1

SOME
OF THE
TIME
2

MOST
OF THE
TIME
3

ALMOST
ALWAYS
4

17. My head hurts.

1

2

3

4

18. I look at other people.

1

2

3

4

19. I think most of my answers
are wrong.

1

2

3

4

1

2
SOME
OF THE
TIME

3
MOST
OF THE
TIME

4

1

2

3

4

1

2

3

4

23. My hand shakes.

1

2

3

4

24. I think about what will
happen if I fail.

1

2

3

4

25. I have to go to the bathroom.

1

2

3

4

SOME
OF THE
TIME
2

MOST
OF THE
TIME
3

1

2

3

4

1

2

3

4

29. I worry about what my
parents will say.

1

2

3

4

30. I stare.

1

2

3

4

20. I feel warm.

While I am taking tests…

ALMOST
NEVER

21. I worry about how hard the
test is.
22. I try to finish up fast.

While I am taking tests…
26. I tap my feet.

ALMOST
NEVER
1

27. I think about how poorly I am
doing.
28. I feel scared.
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ALMOST
ALWAYS

ALMOST
ALWAYS
4

Appendix C: Brief Resilience Scale Original and Adapted
Brief Resilience Scale (BRS)
Please respond to each item by marking one box per row
Please respond to each item by
marking one box per row

Strongly Disagree
Agree

Neutral

Agree

Strongly
Agree

I tend to bounce back quickly
after hard times.
I have a hard time making it
through stressful events.
It does not take me long to
recover from a stressful event.
It is hard for me to snap back when
something bad happens.
I usually come through difficult
times with a little trouble.
I tend to take a long time to get
over setbacks in my life.

Smith, B. W., Dalen, J., Wiggins, K., Tooley, E., Christopher, P., & Bernard, J. (2008).
The brief resilience scale: assessing the ability to bounce back. International
journal of behavioral medicine, 15(3), 194-200.
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Brief Resilience Scale Adapted for Elementary Age Children
Please read the following statement and decide if it describes the way you are.
If the statement is almost never or never like you, you should circle 1.
If the statement describes the way you are some of the time, circle 2.
If the statement describes the way you are most of the time, circle 3.
If the statement is almost always or always like you, circle 4.
Read the sentence and circle the answer that describes you the best. Remember there are
no wrong answers ☺
--------------------------------------------------------------------------------------------------------------------------------------------

SOME
OF THE
TIME

MOST
OF THE
TIME

1

2

3

4

2. It is hard for me to feel better
after something upsetting
happens.

1

2

3

4

3. It does not take me long to feel
better after I am upset.

1

2

3

4

4. It takes me a while to feel
better when I am having a sad
day.

1

2

3

4

ALMOST
NEVER
1. It is easy for me to feel ok
after something bad happens.
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ALMOST
ALWAYS

Read the sentence and circle the answer that describes you the best. Remember there are
no wrong answers ☺
--------------------------------------------------------------------------------------------------------------------------------------------

ALMOST
NEVER

SOME
OF THE
TIME

MOST
OF THE
TIME

ALMOST
ALWAYS

5. Usually when I have a bad
day, it is not too hard to get
through it.

1

2

3

4

6. It takes me a long time to feel
better after something bad
happens.

1

2

3

4
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Appendix D: Mind Wandering Questionnaire Original and Adapted
Using the 1-6 scale below, please indicate how often you currently have each experience.
1. I have difficulty maintaining focus on simple or repetitive work.
1
2
3
4
5
Almost
Never

Very
Infrequently

Somewhat
Infrequently

Somewhat
Frequently

Very
Frequently

6
Almost
Always

2. While reading, I find I haven’t been thinking about the text and must therefore read it
again.
1
2
3
4
5
6
Almost
Never

Very
Infrequently

Somewhat
Infrequently

Somewhat
Frequently

Very
Frequently

Almost
Always

3. I do things without paying full attention.
1

2

3

4

5

6

Almost
Never

Very
Infrequently

Somewhat
Infrequently

Somewhat
Frequently

Very
Frequently

Almost
Always

4. I find myself listening with one ear, thinking about something else at the same time.
1
2
3
4
5
6
Almost
Never

Very
Infrequently

Somewhat
Infrequently

Somewhat
Frequently

5. I mind-wander during lectures or presentations.
1
2
3
4
Almost
Never

Very
Infrequently

Somewhat
Infrequently

Somewhat
Frequently

Very
Frequently

Almost
Always

5

6

Very
Frequently

Almost
Always

Mrazek, M. D., Phillips, D. T., Franklin, M. S., Broadway, J. M., & Schooler, J. W. (2013).
Young and restless: Validation of the Mind-Wandering Questionnaire (MWQ) reveals
disruptive impact of mindwandering among youth. Frontiers in Perception Science, 4,
560.
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Mind Wandering Questionnaire (MWQ) Adapted for Elementary Age Children
Please read the following statement and decide if it describes the way you are.
If the statement is almost never or never like you, you should circle 1.
If the statement describes the way you are some of the time, circle 2.
If the statement describes the way you are most of the time, circle 3.
If the statement is almost always or always like you, circle 4.
Read the sentence and circle the answer that describes you the best. Remember there are
no wrong answers ☺
--------------------------------------------------------------------------------------------------------------------------------------------

ALMOST
NEVER

SOME
OF THE
TIME

MOST
OF THE
TIME

ALMOST
ALWAYS

1. It is hard to keep my focus on
easy tasks.

1

2

3

4

2. When I read, I think about
other things and have to read the
same things again.

1

2

3

4

3. I do things without paying full
attention.

4. When I listen, I think about
something else at the same time.

5. I daydream when the teacher talks.

1

2

3

4

1

2

3

4

1

2
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3

4

Appendix E: Practice Likert Survey
PRACTICE SURVEY ☺
Please read the following statement and decide if it describes the way you are.
If the statement is almost never or never like you, you should circle 1.
If the statement describes the way you are some of the time, circle 2.
If the statement describes the way you are most of the time, circle 3.
If the statement is almost always or always like you, circle 4.
Read the sentence and circle the answer that describes you the best. Answer as best you
can. And remember, there are no wrong answers ☺
--------------------------------------------------------------------------------------------------------------------------------------------

ALMOST
NEVER

SOME
OF THE
TIME

MOST
OF THE
TIME

ALMOST
ALWAYS

1. I do not like to play basketball.

1

2

3

4

2. I put chocolate sauce on my
pizza.

1

2

3

4

3. I like to sing songs while I am
in the car.

1

2

3

4

4. My friends make me laugh.

1

2

3

4

5. I like to watch TV on the
weekend.

1

2

3

4

6. I wish I had super powers.

1

2

3

4

--------------------------------------------------------------------------------------------------------------------------------------------
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Abstract
Current evidence supporting the efficacy of mindfulness training in the K-12 setting is quite
limited. In addition there is a lack of theory that is committed explicitly to explaining how a
direct mindfulness-achievement effect might appear. This study builds a promising foundation
for helping address this gap in the existing literature. Framed within the context of a limited
source model of self-regulation, academic achievement and perceptions of third, fourth, and, fifth
graders participating in a 3-week mindfulness training program were examined across variables
of executive control, and emotional regulation. Mindfulness training produced observed
emotional and cognitive benefits, including increased executive control and decreased negative
affect, which translated to improved academic performance at the third grade elementary level.
The study occurred in an active school environment and results were analyzed through a series of
mixed model analyses of variance. In addition, implications for future research are discussed.
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Chapter 1: Study & Rational
The benefits of mindfulness are continually championed across a variety of disciplines and by all
kinds of individuals, groups, and institutions. In a recent expository approach to the critical
evaluation of mindfulness, through the scientific and general public domains, researchers
compiled a count of scientific and media articles published from 1970 to 2015 to help
demonstrate the exponential increases in interest over both. The analysis revealed that in just 15
years, from 2000 to 2015, the media (newspaper only) saw a jump from about 2,500 to 33,000
publications regarding the topic of mindfulness (Van Dam et al., 2017). The scope of this
sizeable increase in the public domain, not surprisingly, brought about an increased interest
within the scientific community. In the same 15 years, the number of published academic articles
related to mindfulness rose from approximately 100 to nearly 1,100, and additional unpublished
examinations likely unaccounted for (Van Dam et al., 2017).
Shifting to 2019, a rather expansive cultural interest in mindfulness is a readily
observable phenomenon at the touch of a button. Today, the market is saturated with a plethora
of “mindfulness” apps, podcasts, and even social media lifestyle pages that encourage
everything from mindful eating to mindful sleeping. These various programs typically come
equipped with a healthy list of promised benefits towards various aspects of users’ psychological
well-being. Unsurprisingly, the more popularity mindfulness gains, the further reaching and
more diversely targeted its related programs become.
Majority of the research dedicated to mindfulness, however, has come from clinical
applications of mindfulness and meditation. Pivoting from the appealing empirical evidence
including positive cognitive and emotional effects associated with these programs, namely those
of the Mindfulness Based Stress Reduction (MBSR; Kabat-Zinn, 2003a) and Mindfulness Based
1

Cognitive Therapy (MBCT; Segal, Williams, & Teasdale, 2002) programs, mindfulness
interventions and trainings have now become a subject of increased interest in schools. Several
systematic reviews of the current scope of such programs point to dozens of popularized and
trademarked curricula pertaining to the training of students and teachers alike (Bender, Roth,
Zielenski, Longo, & Chermak, 2018; Felver, Celis-de-Hoyos, Tezanos, & Singh, 2016;
Meiklejohn, Phillips, Freedman, Griffin, Biegel, & Saltzman, 2012; Renshaw & Cook, 2017;
Waters, Barksy, Ridd, & Allen, 2015; Zoogman, Goldberg, Hoyt, & Miller, 2015). Consider just
a few of the many mentioned that have been circulated and marketed to schools in the last few
years: Attention Academy Program (Napoli, Krech, & Holley, 2005), Learning to BREATHE
(Broderick & Metz, 2009), Mindful Schools (Mindful Schools, 2018), MindUP (Hawn
Foundation, 2011), Still Quiet Place (Saltzman, 2018).
While researchers already have raised their eyebrows at this enthusiastic surge of
classroom-based mindfulness interventions, noting that this enthusiasm is rather unbalanced with
respect to the academic evidence to support it, the programs continue to popularize (Greenberg
& Harris, 2012). The push to implement universal versus clinical population mindfulness
training programs into a K-12 setting, however, requires a shift in mindfulness intervention
research. Investigation of the utility of the proposed effects of mindfulness based interventions
(MBIs) and trainings in respect to actual academic achievement in a naturalistic setting remains
under examined. Only such inquiry may lend appropriate insight into the true value of allocating
school resources, including funding and dedicated classroom time, to mindfulness programming.
The pilot nature of a vast majority of school intervention studies, the absence of active control
conditions, generally self-reported primary dependent variables, and the variability in research
methods across mindfulness studies provide numerous challenges when it comes to evaluating
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currently available data involving school based mindfulness programs (Felver et al., 2016;
Rosenkranz, Dunne, & Davidson, 2019). In addition, as Birdee,et al. (2009) identify, many of the
studies involving MBIs suffer from a failure to quantify essential elements of study design
including attrition, instructor qualifications and proper data analytics. Another systematic review
of existing mindfulness interventions for K-12 students notes that most MBIs utilize components
of the Kabat-Zinn MBSR (2003a), the clearly dominant intervention model of choice, but the
majority of empirically sound evidence associated with this model exists outside of the K-12
classroom and in targeted populations that may not be readily translatable to an applied
naturalistic setting such as a classroom (Felver et al., 2016).
Other clinical interventions also have pivoted from the MBSR research and been
established and investigated in depth, namely Acceptance and Commitment Therapy (ACT;
Hayes, 1999), Dialectical Behavior Therapy (DBT; Linehan, 1993), and Mindfulness-Based
Cognitive Therapy (MBCT; Segal et al., 2002). Numerous analyses of these MBIs have added to
a body of evidence supporting the efficacy of these programs in stress reduction and moderation
of subsystems of attention (Goldin & Gross, 2010; Piet & Hougaard., 2011; Jha, Krompinger, &
Baime, 2007). Yet limited current evidence exists to indicate a translation of the purported
benefits of clinical MBIs to any kind of achievement improvements in a school setting. In
addition, the literature lacks sufficient theory explicitly committed to explaining how a direct
mindfulness-achievement effect might appear.
This study investigated this gap in the mindfulness literature and focused theory towards
determining (1) whether mindfulness training has practical application for universal populations
in an elementary educational setting and (2) whether results of observed emotional and cognitive
benefits from mindfulness training will lead to measureable improvements in academic
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performance at the elementary level. In addition, while mindfulness training already has been
postulated to improve academic performance with respect to anxiety and coping, a succinct
theoretical pathway has yet to be drawn to fully establish a framework for why this improvement
may take place. As such, the following questions were asked:
1. What true utility does mindfulness have for the elementary classroom?
2. If mindfulness training in the classroom improves academic performance, through which
mechanisms does it operate?
This study aimed to establish a clear mindfulness-achievement pathway, specifically at
the elementary level, and practical significance for the use of mindfulness programming in the
classroom. In addition, this study considered theoretically based evidence for why a pathway of
effect should exist that could be replicated and applied across different populations.
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Chapter 2: Review of Literature & Theoretical Framework
Review of Literature
Defining mindfulness. To begin, an operational definition for mindfulness must be
explored. Establishing a theoretical framework for the vast and widely varying adaptations of
“mindful” engagement activities has historically challenged researchers and attempts to
operationalize this rather multidimensional concept have been criticized repeatedly (Gethin,
2011; Grossman & Van Dam, 2011a). While an in depth synthesis of these scholarly debates is
beyond the scope of this study, consider the following:
Placed in its historical Buddhist roots, mindfulness is most frequently practiced as
meditation guided by the outlining philosophies within the Pāli Canon texts and in conjunction
with concepts of lucid awareness grounded in religious tradition (Bodhi, 2011). Perhaps the most
widely adopted definition was formulated by the aforementioned Kabat-Zinn who placed
mindfulness in a clinical theoretical framework and characterized it as a mental state of “paying
attention on purpose, in the present moment, and nonjudgmentally to the unfolding of experience
moment by moment” (Kabat-Zinn, 2003b, p. 145). This definition has been criticized as
convenient to Western audiences (Kabat-Zinn, 2011) and insufficient in covering a key
component of mindfulness involving “changes in focus attention lead[ing] to changes in
cognitive content, something entirely obvious that seems, however, to be lost in the rush to
identify mindfulness with present-centered non-judgmental awareness” (Dreyfus, 2011, p. 52).
Mindfulness also has been outlined as the self-regulation of attention, which begins to
offer a more cognitively framed definition. In yet another attempt to define the construct, Bishop
et al. (2004), propose a two-component model from which mindfulness is observed as the selfregulation of attention towards immediate experience and the means through which participants
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adopt and cultivate an attitude of acceptance and curiosity. Other researchers label mindfulness
in a similar fashion with three characteristic parts: intention, attention, and attitude (Shapiro,
Carlson, Astin, & Freedman, 2008).
Considering that no readily accepted nor universal operationalization of mindfulness
exists, it is important to place mindfulness in this circumstance into the framework of education
via the cognitive implications of the most often characterized effects of mindfulness most clearly
defined by Bishop, et al. (2004) and Shapiro, et al. (2006). Mindfulness, therefore, is separated as
a distinct practice from concentrative meditation alone. Through the perspective of program
applicability in an elementary classroom setting, mindfulness training was characterized in this
study by activities involving the engagement of sustained attention, intention as purposeful selfregulation, and the training of openness and non-judgmental attitudes.
Current mindfulness/achievement research, an evidential basis. Reasonable evidence
exists to indicate that mindfulness training will improve student academic outcomes. Consider a
handful of studies that have observed the effects of mindfulness on achievement in higher
education. Mindfulness has been shown to positively correlate to achievement-related selfregulation such as help-seeking, delay-of-gratification, and self-control and is also associated
with achievement emotions in university students (Howell & Buro, 2011). One study
demonstrated that mindfulness practice increased working memory capacity and improved
reading comprehension performance scores on the GRE (Mrazek, Franklin, Phillips, Baird, &
Schooler, 2013).
Mindfulness meditation also has been found to increase student recall performance on a
test and recall from lecture (Bennett, Egan, Cook, & Mantzios, 2018; Ramsburg & Youmans,
2014). Self reported mindfulness scores measured through the Five Facet Mindfulness
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Questionnaire (FFMQ; Baer, Smith, Hopkins, Krietemeyer, & Toney, 2006), predicted academic
achievement in final course grade, albeit weakly (Teodorczuk, Guse, & Du Plessis, 2016),
though this weakness could be contributed to the FFMQ’s high sensitivity to change
(Bohlmeijer, ten Klooster, Fledderus, Veehof, & Baer, 2011). In addition, mindfulness was
implicated in the improvement of high stakes testing performance through the reduction of test
anxiety and increase in effective working memory processes leading to higher outcome scores, a
concept that will be reiterated in this investigation (Bellinger, DeCaro, & Ralston, 2015).
The majority of K-12 mindfulness interventions have used outcome measures related to
increases in attention and social-emotional learning that theoretically translate to improvements
in academic achievement, but remain under-examined compared to the studies in higher
education (Mrazek et al., 2013; Shapiro, Brown, & Astin 2008; Zenner, Herrnleben-Kurz, &
Walach, 2014). However, a handful of mindfulness intervention studies at the K-12 level have
utilized direct academic measures. In a study in Spain, researchers found significant grade
improvement for 16-18 year-old students receiving a mindfulness training for those students with
middle range academic performance in three different public schools and across the subjects of
philosophy, Spanish language and literature, and foreign language (Franco Justo, Mañas, Cangas,
& Gallego, 2011).
Another study examined audio guided mindfulness based social emotional learning
programming in the elementary classroom and reported positive effects on quarterly grade
performance in reading and science, however the reported effect size was small (Bakosh, Snow,
Tobias, Houlihan, & Barbosa-Leiker, 2015). In a different study in the United Kingdom
involving self-selected and mixed gender 16-18 year-old sixth form students studying for the
General Certificate of Education exams, researchers established a medium effect size (d=0.65,
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p=0.08) across differences in increased score attainment for students in a mindfulness based
stress reduction (MBSR) group and a control group (Bennett & Dorjee, 2015). Studies such as
these lay a foundation for the hypothesis that statistical significance may be observed between
mindfulness training and relevant academic measure outcomes.
Theorizing the Mindfulness Pathway to Achievement
This section will address previous theoretical considerations throughout the mindfulness
literature describing some of the cognitive and affective mechanisms on which mindfulness
training may act positively, namely executive control and the self-regulation of emotion. These
processes will be linked together at their intersection under a limited source or strength control
model of self-control (Muraven, Tice, & Baumeister, 1998) as a framework to explain how
mindfulness could moderate the negative effects of cognitive fatigue in testing situations and
ultimately lead to improved academic achievement.
Mindfulness and executive control. Working memory has been of long-standing
interest across various psychological, neurobiological and educational domains since it was first
proposed under Baddeley and Hitch in 1974 as an evolution of the modal model’s short term
memory (STM) terminology that had dominated the memory research landscape of the time
(Atkinson, & Shiffirin, 1968; Baddeley & Hitch, 1974). Working memory was defined in this
context as “a system for the temporary holding and manipulation of information during the
performance of a range of cognitive tasks such as comprehension, learning, and reasoning”
(Baddeley, 1986, p. 34). After numerous studies provided researchers compelling evidence for
the delineation between phonological and semantic elements of encoding (Baddeley, 1966;
Baddeley, & Ecob, 1970; Baddeley & Levy 1971; Baddeley & Warrington, 1970). Baddeley and
Hitch (1974) outlined a multicomponent model in which working memory consisted of two
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hypothetical temporary storage systems, the phonological loop and visio-spatial sketch pad, and
an omnipresent central executive. In reflection, Baddeley notes some original fears of modeling
what he saw as a foreboding complexity in the concept of the central executive as a case of
“Hamlet without the prince”, referring to the two storage components with the absence of a
controlling component (Baddeley, 2012, p. 6). Ultimately, he managed to define his prince as an
attentional controller and incorporated the work of Norman and Shallice, (1986), into this early
vision of the central executive, derived from postulation of a division of attention in habit or
schemata-based action and a supervisory attentional system (SAS) (Baddeley, 1996).
Placing the central executive into the neuropsychological domain revealed early on a
complexity of frontal lobe functions (Teuber 1972; Shallice & Burgess, 1991; Duncan, Johnson,
Swales, & Freer, 1997) including deficiencies in regulation, control and variability in executive
performance on tasks such as Wisconsin Card Sorting Test (WCST; Heaton, Chelune, Talley,
Kay, & Curtiss, 1993), Tower of Hanoi (TOH), or Tower of London (TOL) in subjects with
frontal lobe damage. Pinning down the unity and diversity of functions under central executive
control has been of continuing debate since and is beyond the scope of this review. General
terminology repeated in the literature anchored to executive tasks include a battery of
characterization terms like “inhibition”, “flexibility”, “shifting of mental sets”, “controlled
attention”, “monitoring”, “task switching” “selective attention”, or “conceptual productivity”
(Miyake et al. 2000).
Miyake et al. (2000) reported on the unity or diversity of three characterizations of
executive function latent variables, (a) shifting, (b) updating, and (c) inhibition, and defended the
three function focus on the grounds that they seemed to be bounded when operationalized, were
targetable by simple existing cognitive task measures, and may be explanatory of existing
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complex tests like the WCST. Shifting between tasks or mental sets (aka “task switching”)
involves an ability to disengage and engage with relevant/irrelevant information and
simultaneously handle proactive interference or negative priming. Updating and monitoring
working memory representations involves a kind of dynamic manipulation of surveying and
coding incoming task relevant information and continually replacing irrelevant information with
relevant information. Inhibition of preponent responses involved the deliberate suppression of
incoming information, dominant, automatic or immediately reinforced, when necessary.
Common executive function (Common EF) as a unifying element between these basic
functions represents a more recent unity/diversity framework for the central executive and has
been defined as “one’s ability to actively maintain task goals and goal-related information and
use this information to bias lower-level processing” (Miyake & Friedman, 2012, p. 11). Under
this framework Miyake and Friedman (2012), found no remaining significant variance in
inhibition that could be unaccounted for by Common EF and concluded that inhibition was rather
perfectly correlated with this unity construct, supported by earlier work as well (Friedman et al.,
2008; Friedman, Miyake, Robinson, & Hewett, 2011; Munakata et al., 2011).
Mindfulness literature has produced bountiful evidence in the potential for mindfulness
training to enhance executive functioning, attention allocation on cognitive tasks, and sustained
attention (Bakosh et al., 2015; Brefczynski-Lewis, Lutz, Schafer, Levinson & Davidson, 2007;
Chambers, Yee Lo, & Allen, 2008; Jha et al., 2007; MacLean et al., 2010; Naopli, Krech, &
Holley, 2005; Shapiro, Brown, Thoresen, & Plante, 2011). Most recently, in a study of 101 third,
fourth, and fifth graders, researchers observed increases in post mindfulness intervention scores
on the Conjunctive Visual Search Task measuring selective attention (Tarrasch, 2018). In
another study, mindfulness awareness practices (MAPs) were determined to work particularly
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effectively in increasing attentional control in children who have executive function impairments
(Flook et al, 2010) as measured through teacher and parent reports on the Behavioral Rating
Inventory of Executive Function (BRIEF; Gioia, Isquith, Guy, & Kenworthy, 2000). Other
studies also have shown mindfulness training acts as an attenuating factor on working memory
capacity under high stress situations that may otherwise impede executive function (Jha, Stanley,
Kiyonaga, Wong, & Gelfand, 2010). Mindfulness also has been cited to reduce mind wandering
(Mrazek et al., 2013).
Mind wandering and executive control. Working memory capacity has been shown as a
moderate indicator for decreased mind wandering and as a key determinant for the role of
executive attention (Kane et al. 2007; Mrazek et al., 2012). Explanations for why include that
practicing mindfulness may increase the quality of information processing (greater executive
control) as an implication of that reduced mind wandering (Karelaia & Reb, 2015). Selfregulation, cognitive control, and attentional control aid in the ability to resolve information
conflicts and are all interrelated components of executive function that reduce mind wandering
and behaviorally correlate to emotional regulation (Rothbart, Sheese, Rosario Rueda, & Posner,
2011). Results of a meta-analysis of mind wandering, cognition and performance demonstrated
that people with less cognitive control more frequently engage in mind wandering behavior
(Randall, Oswald, & Beier, 2014). Reduced mind wandering has been attributed to decreased
activation of the brain’s default network, an area associated with resting-state and self-generated
thought such as future imagination. Decreases in default network activation are also supported by
an interaction with executive control (Andrews-Hanna, Smallwood, & Spreng, 2014; Beaty,
Benedek, Silvia, & Schrater, 2016). The functional connectivity between the default network and
executive control has further been associated with greater openness to experience, a key
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emphasis of most mindfulness programs (Beaty et al., 2015). So it is anticipated that should
mindfulness training act positively on executive control function, an associated decrease in mind
wandering would also be expected.
Mind wandering, executive control, and student achievement. In an attempted map of the
development of executive control, researchers consider that attention control goes through swift
growth, reaching a critical period of development around ages 7- to 9- years old and the
emergence of greater informational processing capabilities continuing into adolescence wherein
true executive control may develop (Anderson, 2002). Executive function has unsurprisingly
been associated with later degrees of student outcome success in both upper elementary (Sikora,
Haley, Edwards, & Butler, 2002; van der Sluis, de Jong, & van der Leij, 2007) and middle
school (Blair & Diamond, 2008; Blair & Razza, 2007). In a study of 141 3- to 5- year olds,
greater executive function was observed as a correlate of early math and reading ability (Blair &
Razza, 2007).
Other researchers have cited a developmental pattern in the associated correlations
between executive function and math and reading achievement, noting that the magnitude of
executive function improvement was significantly greatest in young and late childhood (Best,
Miller, & Naglieri, 2011), which is also consistent with theory (Anderson, 2002). If mindfulness
training, consistent with previous research, could act to increase executive control, strengthening
the functional connectivity of the default network and cognitive control resulting in decreased
mind wandering. In addition, it would appear according to theory that such effects would be
magnified at the elementary period, perhaps validating a place for mindfulness in the elementary
classroom.
Executive control and academic achievement. Evolving from interests in the refinement
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of a multicomponent working memory model, researchers have become increasingly concerned
with the implications of strengthening the central executive component of working memory on
outcomes of student achievement. The effect of greater working memory capacity as a result of
finer executive control in learning and cognition and its influences on achievement levels in
students has been a topic of deep investigation for many decades. Consider that even preBaddeley, the Wechsler Intelligence Scale for Children (WISC) had a composite score named
Freedom From Distractibility that was tested in part by a digit span test, a widely used measure
for working memory (Wechsler, 1949). So even before the term executive function was
operationalized to describe some of the key theory of attentional control, educators, and
psychologists had recognized an underlying importance in the idea of the relationship executive
control might have with outcomes of achievement and intelligence.
Intuitively, increased ability to self-regulate attention, enhanced by the ability to maintain
a task-focused mind, may have implications for the academic setting, specifically in task-focus,
recall and even test taking. In a longitudinal study over first and second grade, researchers
observed significant correlations in subject executive function scores (composited of the
Listening Span, Counting Span, and Digit Span Backward) and mathematics achievement
suggesting a predictive relationship (de Smedt et al., 2009). Gathercole and Pickering (2000)
previously utilized a similar battery of working memory tests amongst 83 children to compare
working memory with curriculum attainment level, as determined by national curriculum
assessments, and found that students performing below national standards showed lower scores
on measures of the central executive, especially those children performing below average in
English and/or mathematics.
Other cross-sectional studies have elicited a similar predictive linkage of executive
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control and achievement (Bull & Scerif, 2001; Passolunghi, Mammarella, & Altoè, 2008;
Swanson & Kim, 2007). Despite these observed correlations however, studies exploring the
effectiveness of working memory training in the classroom to improve achievement outcomes or
intelligence have yielded little compelling statistical evidence of transfer (Melby-Lervåg &
Hulme, 2013; Rode, Robson, Purviance, Geary, & Mayr, 2014; Tidwell, Dougherty, Chrabaszcz,
Thomas, & Mendoza, 2014; Melby-Lervåg, Redick, & Hulme, 2016). The contentious debate
surrounding cognitive training and far transfer to fluid intelligence produces evidence that
working memory training alone is not a mechanism that produces statistically significant changes
in student achievement outcomes. If mindfulness does act on academic achievement, it is
therefore unlikely that increasing executive control would be the sole causal mechanism.
Emerging from the literature however is evidence that mindfulness training acts not only in
enhancing working memory, but also on simultaneously increasing emotional regulation
capabilities, thereby unlocking greater potential utility for the educational setting.
Mindfulness and emotional-regulation. Gross and Thompson (2007) characterize
emotion as either enduring or transient multifaceted states that arise relevant to a person’s goals,
grounded in situational meaning, and responsible for both autonomic and neuroendocrine
changes that take place as metabolic support in anticipation of potential behavioral response. The
authors delineate emotional regulation under the modal model of situation-attention-appraisalresponse, further subdividing the process into five families of emotion regulation strategies:
situation selection, situation modification, attentional deployment, cognitive change, and
response modulation. The first four strategies occur before response and are therefore considered
antecedent-focused. Recall, mindfulness under the Shapiro definition is characterized by paying
attention with particular intention and a particular attitude to something. Frequently that
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something is an internal process such as bringing conscious attention to normally autonomic
physiological processes (i.e. the breath, the heartbeat, or the body’s posture) and then attempting
to regulate those processes with the intention of optimizing well-being. For example, a
mindfulness training exercise may invite participants to adjust the body’s posture to stillness
while slowing down the pace of breath and observing change in the pace of the heartbeat in an
effort to experience a peaceful moment.
Other times mindfulness training could involve practices that draw attention towards
one’s own mental or emotional states of being by using the observation of thoughts and patterns
of behavior alongside intentions of acceptance of present-moment states to breed a nonjudgmental openness to experience as well as mediate more maladaptive aspects of emotions,
such as attachment or rumination. Mindfulness may therefore involve practice in the antecedentfocused regulation outlined by Gross and Thompson (2007) including (1) cultivating the ability
to more acutely understand the aspects and tendencies of one’s own emotional responses and
better predict experiences (situation selection and situation modification), (2) practice in focused
present-moment experiences and directed attention (attentional deployment), and (3) rerepresenting emotion as an impermanent state of being and therefore reappraising the weight of
emotional situations in addition to promoting acceptance and nonjudgmental attitudes towards
emotional states (cognitive change).
Taking this enhanced antecedent-focused regulation into view, it is unsurprising then that
targeted clinical mindfulness interventions for youth populations experiencing varying degrees of
mental health problems have produced social-emotional well being improvements, specifically in
the reduction of trait anxiety and stress (Bennett & Dorgee, 2015; Biegal, Brown, Shapiro, &
Schubert, 2009; Semple, Lee, Rose, & Miller, 2010; Singh et al., 2009; Zylowska et al., 2008). In
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addition, clinical mindfulness has been shown in a longitudinal study of university students to
produce specific improvement in academic evaluation anxiety (Dundas, Thorsheim, Hjeltnes, &
Binder, 2016). Higher levels of emotion regulation ability have been linked to key components
of mindfulness training such as self-compassion, and acceptance (Neff, 2003; Neff, Kirkpatrick,
& Rude, 2007). In particular, mindfulness has been suggested to strengthen adaptive coping
abilities through the metacognitive awareness of thought patterns and emotional states of being
and fostering an ability therein to shift cognitive sets leading to positive reappraisal (Garland,
Gaylord, & Park, 2009; Shapiro, Carlson, Astin, & Freedman, 2008; Williams, 2010).
In addition, mindfulness has been identified as a predictor of resiliency in university
students across a broad range of adversity (Galante et al., 2018; Halliday, 2018; Keye & Pidgeon
2013). Resilience has been defined as “relative resistance to environmental risk experiences or
the overcoming of stress or adversity” (Rutter, 2006, p. 2). Anxiety has been described as an
“aversive motivational state that occurs in situations in which the level of perceived threat to the
individual is high” (Derakshan & Eysenck, 2009, p. 168). Therefore, individuals with higher
resilience, higher resistance to adversity, would be more capable of dismissing anxiety with
alternate appraisals of experience.
Intersecting theory: A limited strength model and ego-depletion. Researchers have
consistently recognized an intersection of resources between self-regulation and executive
control. This was made clear in early ego-depletion research that first evolved theory that selfregulation resembles a kind of energy (or strength) that depletes over acts of repeated use
(Baumeister, Bratslavsky, Muarven, & Tice, 1998). In one experiment, the researchers examined
a control and experiment condition on participants’ persistence on an unsolvable geometric
puzzle in which the experiment condition participants, under high choice, were elicited to make
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counterattitudinal speech and gave up faster on the puzzle than the control condition participants
who were not given a choice to make. In an additional experiment, another set of participants
instructed to suppress emotion during a movie, thus drawing repeatedly on self-regulation/selfcontrol faculties, suffered worsened performance on anagrams, a task that requires sustained
attention and executive control, over a controlled condition that was told to just let their emotions
be and not try to control them.
A host of empirical studies under this primarily dual task paradigm have since produced
further support for this limited resource strength model in which both executive control and selfregulation (used interchangeably in this literature with the term self-control) draw upon the same
finite cognitive energy source, particularly with tasks that require more complex cognitive
operations (Baumeister, Vohs, & Tice, 2007; Englert & Rummel, 2016; Hagger, Wood, Stiff, &
Chatzisarantis, 2010; Robinson, Schmeichel, & Inzlicht, 2010; Schmeichel, 2007; Schmeichel,
Vohs, Baumeister, 2003; Vohs & Heatherton, 2000 ;). It becomes clear then that some ability to
replenish or build up this shared energy source that acts upon both self-regulation and executive
control would act to mediate the effects of fatigue that results in ego-depletion under conditions
that demand high self-regulation and high executive control and there is evidence to suggest that
mindfulness may serve to do just that.
In the previously reviewed literature, mindfulness was shown to serve both as an
effective tool for enhancing emotional regulation as well as for increasing executive control.
Aligned with the notion of ego-depletion, working memory performance has been shown to
decrease under stressful situations that call for self-regulation, however mindfulness may
moderate these effects. Consider a study of two military groups during pre-deployment, one
provided an 8-week mindfulness training program (Mindfulness-Based Fitness Training) and the
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other not. Under high stress/anxiety producing circumstances, the control group showed
decreased executive control, while the mindfulness training group showed evidence of increased
scores on the same commonly used index of working memory capacity, the operation span task
(OSPAN). In addition, increased mindfulness practice time was seen to correlate to measurable
benefit on the Positive and Negative Affect Schedule (PANAS) self-reported mood-scale (Jha et
al., 2010). Studies like this suggest that mindfulness contributes to an ability to attenuate anxiety
during stress, as a form of resiliency, and that this interacts with the efficiency of information
processing.
Moderators of ego-depletion and the supporting role of mindfulness. Studies like the
one described above build evidence to support the theory that mindfulness training could act to
moderate the relationship between self-regulation and executive control usage that results in egodepletion. The strength of the ego depletion effect against moderating factors has been explored
in a meta-analysis of literature in which individual differences, self-control training, recovery
time, and motivational incentives prove to significantly effect the size of depletion and
subsequent effects on complex cognitive tasks (Hagger et al., 2010). The following sections aim
to explain why mindfulness could effectively umbrella all of these moderating factors.
Supporting individual differences: Positive affect, persistence, & motivation. In a series
of four different experiments, to reduce the chances of methodological artifact, Tice, Baumeister,
Shmueli, & Muraven (2007) produced compelling evidence that positive emotion or positive
mood can counteract the effect of induced ego depletion. In addition, practiced self affirmation
has been shown to produce similar counteractive effects (Schmeichel & Vohs, 2009). It has been
observed that mindfulness can improve positive mood states across a wide range of populations
likely through its characteristic practices of non-judgment and attunement to present moment
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experience and specifically through the reduction of ruminating thoughts and mind wandering, as
well as practice in decentering that contributes to positive reappraisal and adaptive coping
(Garland, Gaylord, & Park, 2009; Jain et al., 2007; Jimenez, Niles, & Park, 2010). Notably, in
one study, participants that engaged in an emotion suppression task that had first participated in
mindfulness meditation performed equally as well before and after the emotion suppression task
on the d2 Test of Attention (thus counteracting the effect of ego-depletion) versus participants
that did not participate first in mindfulness meditation (Friese, Messner, & Schaffner, 2012).
The practice of non-judgmental attitudes towards one’s thoughts and emotional states of
being, as well as acceptance of present moment experience of the self, may also act to encourage
and increase positive self-concept. In a study of 514 college students, self-acceptance, as
measured with the self-acceptance subscale of from the Psychological Well-Being Scale (Ryff &
Singer, 1996), emerged in a path analysis as a significantly strong mediator for dispositional
mindfulness as measured by the Friedburg Mindfulness Inventory (FMI; Buchheld, Grossman, &
Walach, 2001) and depressive symptoms, as measured by the Center for Epidemiological
Studies-Depression Scale (CES-D; Radloff, 1977) (Jimenez et al., 2010). Researchers consider
the findings consistent with self-concept literature (Markus & Wurf, 1987) in which self-concept
is considered a powerful affect and behavior regulator.
Consider, too, that persistence related exemplar priming, implemented in this case as
reading a story about a perseverant person before participating in repeated self-control tasks, has
also demonstrated the ability to protect against ego-depletion against an active control condition
(Martijn, Alberts, Merckelbach, Havermans, Huijts, & De Vries, 2007). Those who exhibit high
trait mindfulness, particularly the facet of non-judgmental attitudes, have shown to be more
persistent on difficult tasks (Evans, Baer, & Segerstrom, 2009). So mindfulness training may act
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to increase persistence (or resilience) and act as a similar primer.
Motivation emerged in the literature as an additional moderator for ego-depletion.
Individuals fatigued by continuous use of either effortful or effortless self-control strength are
seemingly able to compensate for depletion when more motivated (Baumeister & Vohs, 2007;
Muraven & Slessareva, 2003; Werner & Milyavskaya, 2018). Central to mindfulness is the
notion of fostering intentional thinking, a behavior that may act on these motivational
components assisting self-regulation (Shapiro & Shwartz, 2000).
Supporting self-control practice, capacity & recovery. Ego-depletion has further been
shown to be moderated by self-control practice, over as little as two weeks, suggesting that
practice in self-control builds strength capacity and resistance to cognitive failure due to egodepletion (Baumeister, Gailliot, DeWall, & Oaten, 2006; Hagger et al., 2010; Hui et al, 2009;
Muraven, 2010; Miles, Sheeran, Baird, Macdonald, Webb, & Harris, 2016). This is where many
researchers liken the strength model’s cognitive energy source to a kind of muscle that can be
built up to increase in its capacity (Muraven & Baumeister, 2000).
Researchers have observed strength building from self-control practice in the form of a
regular program of academic study and in the form of regular physical exercise. Regular study
improved self-regulatory capacity across a controlled condition, as well as reduced exam stress.
and self-control in the form of regular physical exercise significantly improved self-regulatory
capacity (Oaten & Cheng 2006a, Oaten & Cheng, 2006b). It may be that the acts of practicing
self-control that take place in mindfulness training, in the form of awareness-management or
conscious control of motor behaviors, also act to build up the arsenal of this energy source in a
similar way.
Self-control capacity also has been conceptualized as dispositional to the individual in
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relation to the delay-of-gratification paradigm (Mischel, Shoda, & Peake, 1988; Mischel, Shoda,
& Rodriguez, 1989; Muraven & Baumeister, 2000; Shoda, Mischel, & Peake, 1990).
Mindfulness training in preschool age children, however, has been shown to enhance pro-social
behavior and such behavior has been suggested to induce structural and functional changes to the
brain that support dispositional self-control (Davidson et al., 2012; Davidson & McEwen, 2012;
Flook, Goldberg, Pinger, & Davidson, 2015). So it may be that early mindfulness training could
act to support early dispositional changes in self-control as well.
It is also hypothesized that inter-task interim periods of rest moderate the ego-depletion
effect (Hagger et al., 2010). Under this hypothesis, given the opportunity to rest, ego-depleted
individuals would outperform ego-depleted counterparts who were not given the opportunity to
rest. While the amount and duration of time required to satisfy this recovery hypothesis has not
been intensely investigated, preliminary results indicate that replenishment of energy in depleted
individuals may occur in as little as 3 minutes of relaxation independent of mood effects (Tyler
& Burns, 2008). Mindfulness training frequently employs relaxation techniques such as breath
awareness and visualization strategies. Dependent on the time limitations yet to be thoroughly
explored in relation to the recovery process, the ability to pause and relax with mindful breathing
could be a practical recovery tool in defense of ego-depletion.
Test Anxiety, academic achievement, and ego-depletion. The utility of mindfulness
training in the classroom, as a moderating agent against ego-depletion, must be explored in
relation to the inherent implications for student academic success. Theoretical relevance has been
established for such findings with regard to the experience of testing in which students may
experience a high demand of a shared energy resource. If affect regulation draws upon a similar
resource to executive control (attention regulation), it would be expected that the need to self-
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regulate and control emotions like anxiety that arise during testing would therein act negatively
on important aspects of executive control such as inhibition and selective attention that are
necessary to support performance in testing situations. Research already has demonstrated that
ego-depletion negatively affects knowledge retrieval and school grades due to the intersection of
test anxiety and self-control ability in secondary school students (Bertrams, Englert, Dickhauser,
& Baumeister, 2013; Englert & Bertrams, 2016; Englert & Bertrams, 2017; Englert, Zavery, &
Bertrams, 2017; Tangney, Baumeister, & Boone, 2004).
Test anxiety has been shown in inverse association with academic performance indicators
in addition its positive association with performance-avoidance goal orientation (Eum & Rice,
2011). Also, test anxiety broken down as worry and emotionality has been implicated in
explanations of lower achievement scores, primarily with respect to under-performance in
mathematics (Aronen, Vuontela, Steenari, Salmi, & Carlson, 2005; Steinmayr, Crede, McElvany,
& Wirthwein, 2016). In support of the ego-depletion framework, non-productive coping (as the
self-regulation of anxiety) in fact, has shown to have significant influence on mathematics
achievement of University students (Ader & Erktin, 2010). Stress and anxiety from academic
examination has also been purported to impair self-control (Oaten & Cheng, 2005). And selfcontrol has been empirically linked with academic success in the form of standardized test
scores, educational attainment, and course grades across a multitude of studies (Duckworth &
Carlson, 2013’ Duckworth & Seligman, 2005; Duckworth, Taxer, Eskreis-Winkler, Galla, &
Gross, 2019).
Acceptance based behavior therapy, compared to traditional cognitive behavior therapy,
has been shown to produce better test performance and suggested to be more effective in
reducing such anxiety (Brown et al., 2011). Further evidence to support the framework that
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mindfulness training with elementary age students moderates for the ego-depletion effect during
testing can be considered from small studies that have indicated that mindfulness intervention
effectively reduces cognitive test anxiety in children, as measured with the Test Anxiety Scale
(TAS) (Napoli, Krech & Holley, 2005; Shahidid, Akbari, & Zargar, 2017).
The Proposed Utility of Mindfulness in the Classroom
In summary, the attenuation of anxiety through reduced mind wandering and increased
resilience brought about through mindfulness training would act positively on the faculties of
executive control, increasing the ability to attend to the task at hand as well as emotionally
regulate under situations such as testing and protect against ego-depletion. Herein lies the
theoretical framework for the mechanism pathway of mindfulness and academic achievement.
The foundational theory examined in this study involved underpinning the utility of mindfulness
training in the academic setting as a moderator for ego-depletion. In consideration of this theory,
mindfulness should act to support academic achievement in the form of enhancing executive
control function, including providing defense against mind wandering, and supporting emotional
regulation, including enhancing anxiety management and resilience. The following hypotheses
therefore emerged:
Hypothesis 1: Mindfulness training will improve student academic outcomes.
Hypothesis 2: Mindfulness training will increase executive control over a control
condition.
Hypothesis 3: Mindfulness training will reduce mind wandering over a control condition.
Hypothesis 4: Mindfulness training will increase resilience over a control condition
Hypothesis 5: Mindfulness training will reduce test anxiety over a control condition.
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Chapter 3 Methodology
The Study
A quasi-experimental, repeated study, randomized block design was used to address the
primary research questions: Does mindfulness have an effect on academic achievement in
elementary age students and if it does, through what mechanisms does it act? This study aimed at
observing the effects of mindfulness training on third, fourth and fifth grade student achievement
at a Title 1 school. In addition, changes in executive control, mind wandering, resilience, and test
anxiety were evaluated in an effort to confirm hypothesized relationships between mindfulness
and achievement related variables to lay a foundation for future path analyses.
Participants were pre-tested across all five variables to establish a baseline and randomly
assigned, via random assignment of their classrooms, to receive the mindfulness training in one
of two back-to-back 3-week training sessions (Session 1 or Session 2). Initial study design aimed
to follow a more traditional pre-, post-, follow-up delayed intervention model in which students
assigned to the control condition would receive the mindfulness training after all pre-, post-, and
follow-up time interval measures. However, the need to ensure timely and equitable access to the
mindfulness training before standardized testing required modification to that of a repeated
design comparison. Each session therefore consisted of three weeks in which students received
30 minutes of mindfulness training twice per week, totaling 6 classes and 180 minutes of
mindfulness training. Students assigned to Session 1 were referred to as Group A and students
assigned to Session 2 were referred to as Group B. Group B acted as the active control for Group
A at Session 1.
Students were assessed on all five variables at the end of each session. After Session 1,
Group A students were anticipated to demonstrate increased achievement, decreased test anxiety,
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increased executive function, reduced mind wandering, and increased resilience to greater
respective degrees than particiants in Group B at Session 1. After Session 2, students in Group B
were anticipated to follow the same pattern of effect as students in Group A at Session 1 and, in
addition, students in Group A were anticipated to retain the various increases or decreases across
tested variables.
This study should further extend and add to the literature surrounding the efficacy of
mindfulness training in the elementary classroom and attempt to define and describe the
mechanisms through which mindfulness effects achievement.
Hypothesis 1: Mindfulness training will improve student academic outcomes.
Hypothesis 2: Mindfulness training will increase executive control over a control
condition.
Hypothesis 3: Mindfulness training will reduce mind wandering over a control condition.
Hypothesis 4: Mindfulness training will increase resilience over a control condition
Hypothesis 5: Mindfulness training will reduce test anxiety over a control condition.
Materials
MindFULLness. The mindfulness training program, MindFULLness, was centered
around the key components of mindfulness as previously operationalized in this paper and
included training exercises to strengthen student understanding of the three primary concerns of
mindfulness: cultivation of intention, attention, and attitude. Consistent with the prevailing
paradigm of K-12 mindfulness program interventions, the MindFULLness program was modeled
alongside the MBSR and MBCT and mainly based on targeting the practice of three well
adopted mindfulness meditation exercise techniques: body scan, sitting meditation/breath
awareness, and musculoskeletal relaxation connected with the Hatha Yoga tradition (Kabat-Zinn,
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1990; Segal et al., 2002). In light of evidence supporting that brief mindfulness training over as
little as four days produces effects on cognition and anxiety, the programming differed from the
lengthier temporal considerations of clinical interventions in both delivery and timing to more
appropriately serve the classroom setting (Zeidan, Johnson, Diamond, David, & Goolkasian,
2010).
Under the MindFullness progam, lessons were given in 30-minute classes, twice a week
for 3 weeks, with no expectation of reinforced or daily practice in regular class time and no
homework, another marked difference from the MBSR/MBCT models. In addition, the
MindFULLness programming reflected the principles of mindful awareness practices (MAPs),
which are generally inclusive of two processes: “awareness of awareness and paying attention to
intention” (Siegal, 2009, p. 147). Daniel Siegal of the Mindsight Institute of Los Angeles (2009),
considers successful MAPs to parallel mental health and child-parent secure attachment and
attend to body regulation, attuned communication, emotional balance, fear modulation, response
flexibility, insight, empathy, and morality and intuition, all as result of neural integration
pathways. This leads to a convergent perspective of mindfulness as not only a form of affect
regulation and attention training, but also one of integration of the social circuits of the brain and
concepts of self-attunement.
Each session, though slightly varied in theme, consisted of (a) a mind-full moment and
introduction (approximately 5 minutes), (b) a practice exercise session (approximately 20
minutes), and (c) a reflection and closing mind-full moment (approximately 5 minutes). In the
mind-full moment and introduction component, students practice a breathing technique with the
instructor to transition into and set the tone of the mindfulness class and also to introduce the
daily topic. During the practice exercise session, students participate in a variety of imaginative
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group activities and body-awareness practices related to the class theme. During the reflection
and closing mind-full moment, students are encouraged to reflect on what they have learned,
discuss ways in which they can apply the class theme to other aspects of their lives or classroom,
and end with a closing mindful breathing and meditation exercise. An outline of the weekly
session goals, including an example mind-full moment, practice exercise, and reflection is
included in Appendix A.
A central goal of the MindFULLness programming is to strengthen non-judgmental
awareness of one’s thoughts and develop a strong mind-body connection. Exercises involving
the integration of movement, breath, and visualization serve as the primary mechanism for which
this is accomplished. In addition, attention is placed on the observations of body language and
expression, changes of which are emphasized to enhance positive feelings and mental attitude. In
this sense, some exercises in MindFULLness programming are reflective of and supported by
embodied cognition studies through which body posture, vocal inflection and facial expression
are identified as mechanisms for self-regulating mood states and helping students attend towards,
as well as communicate to others a readiness to learn or listen (Glenberg, Robertson, Kaschak, &
Malter 2003; Huang, Galinsky, Gruenfeld, & Guillory, 2011; Pecher & Zwaan, 2005).
MindFULLness mindfulness training utilizes the metaphor of a “full” “mind” (the mind
consisting of thoughts, feelings, and imagination) to promote informal practices across relevant
domains and build application from self-centered practice, to intrapersonal relationships, to
greater community impact. The mindfulness training classes were administered to both Group A
and Group B by a qualified researcher with external certifications in Hatha Yoga and meditation.
Edmentum exact path. Academic achievement as a primary outcome measure was
measured with Edmentum Inc.’s Exact Path (2018), an adaptive diagnostic and formative
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assessment program that is already in place within the school. This assessment tool was
administered at least three times per week using a computer adaptive algorithm calibrating test
questions to each student’s estimated individual ability level. Total growth scores and domainlevel scores are typically calculated with this program to result in a developmental growth scale
across the domain of mathematics, reading, and language arts. These growth scales demonstrate
high student score reliability, Cronbach’s alpha 0.95, and high construct validity, in terms of
grade separation. Specific to this study, the school was able to provide math skills data for each
student that included the total number of math skills attempted by a student, the number of math
skills successfully completed on the first or second try by a student (considered mastery), and the
number of math skills completed on the third try or not completed at all by a student. These
scores were examined for each student, for each 3-week time interval: Baseline, Session 1, or
Session 2.
Woodcock-Johnson IV tests of cognitive abilities (WJ-IV-COG). This study
employed the Pair Cancellation subtest, one of eight tests in the Extended Battery of WoodcockJohnson IV Tests of Cognitive Ability designed to be administered independently or selectively
and in consideration of Cattel-Horn-Carol theories of cognitive abilities (Flanagan & McGrew,
1997; McGrew & Wendling, 2010; WJ-IV-COG; Schrank, McGrew, & Mather, 2014;).
Compelling cross-disciplinary evidence suggests that cancellation tasks serve as fitting and
reliable measures of sustained attention. They require the activation, as well as inhibition, of
repetitive response in visual selection (Lezak, 1995). Studies involving dyslexic children have
produced suggestive evidence of a positive predictive relationship between visual sustained
attention and reading skill acquisition (Franceschini et al., 2012, 2013). In another study, interindividual score variability in mathematical skills correlated highly with tasks of sustained visual
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attention even after the elimination of IQ, gender, and reading accuracy influences (Anobile,
Stievano, & Burr, 2013). In a research synthesis of studies investigating linkage between CHC
cognitive abilities, as mostly measured by the WJ-III-COG, McGrew and Wendling (2010) show
processing speed has also been cited as a significant predictor of math achievement in school age
children. Cancellation task performance has also been shown to improve immediately after yogabased relaxation, which provides further evidence to support the hypothesis that mindfulness
training will affect Pair Cancellation task performance (Sarang & Telles, 2007).
Pair cancellation test. As a task that requires sustained attention and concentration under a time
limitation, the Pair Cancellation test serves as a measure of inhibitory control and provides
additional information about processing speed (Gs) abilities and sustained attention, or vigilance.
In addition, as reported in the WJ-IV-COG manual, the Pair Cancellation test demonstrates
moderately high test-retest reliability for the desired age group to be tested (Cronbach’s alpha .89
for ages 7-11), which makes it a compelling tool for assessment (Mather & Wendling, 2014).
In the task, subjects are presented with rows of randomly repeating pictures of dogs,
balls, and cups and are instructed to circle every repeated instance where a ball picture is
followed by a dog picture. After reviewing a sample item and completing a practice exercise, the
subject commences with the test. Within three minutes, the subject must circle all instances of
ball following dog. The administrator stops the testing at 3 minutes. Scoring for each individual
consists of totaling the number of correctly identified pairs (given 1 point each). Each incorrect
identification is awarded 0 points. This task was administered to study participants at Baseline,
Session 1, and Session 2 time intervals.
Children’s test anxiety scale (CTAS). In response to much questioning of the relevance,
complicated nature, and validity of the largely circulated Test Anxiety Scale for Children
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(TASC) developed by Sarason et al., (1960), Wren and Benson (2004) developed the Children’s
Test Anxiety Scale (CTAS). The CTAS follows a Likert based rating scale in which children
self-report out of four possible responses (1- almost never, 2- some of the time, 3- most of the
time, 4- almost always) to a series of 30 item statements related to three theorized dimensions of
anxiety: thoughts, autonomic reactions, and off task behaviors. Cronbach's alphas reported for
the subscale items ranged .76 to .89 and the overall scale was found to be highly reliable (30
items; α = .92). The lowest overall test anxiety score possible on the CTAS is 30 and the highest
120, with a low-mid range score from 31-60 and a mid-high range score from 61-90. In addition,
test anxiety could be examined through each of the summed subscale scores individually, 13
items score ranging 13-52 for thoughts, 8 items score ranging 8-32 for autonomic reactions, and
9 items score ranging 9-36 for off-task behaviors. The CTAS was given to subjects at Baseline,
Session 1, and Session 2 time intervals. See Appendix B for the full scale.
Brief resilience scale (BRS-adapted for children). Resilience was measured with an
adapted version of the Brief Resilience Scale designed to measure the ability to bounce back
from stress as a unitary construct (Smith et al., 2008). The original BRS measures resilience on a
six-item 5-point Likert scale (1- strongly disagree, 2- disagree, 3- neutral, 4- somewhat agree, 5strongly agree), with three positively worded items and three negatively worded items. It is
scored by reverse coding negatively worded items 2, 4, and 6 and then summing totals. Total
scores are divided by total number of items answered to get an average response score ranging
from 1.0-5.0. The BRS negatively correlates with anxiety and negative affect and positively
correlates with positive affect.
The language of the original BRS was adapted in this study to more appropriately suit
elementary age students. For example, “I tend to bounce back quickly after hard times” was
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adjusted to “It is easy for me to feel better after a hard day”. In addition, the Likert scale was
adjusted for consistency with other questionnaires in the administration battery (1- almost never,
2- some of the time, 3- most of the time, 4- almost always). According to Smith, et al. (2008), the
BRS measure demonstrates strong internal consistency with a Cronbach’s alpha ranging from
0.80-0.91 across four different samples. In the current study, reliability analysis of the adapted
version of the scale produced evidence withstanding this strong internal consistency, a Cronbach
alpha coefficient of .85. The BRS-adapted was administered to subjects at Baseline, Session 1,
and Session 2 time intervals. See Appendix C for the original and adapted versions of the
measure.
Mind wandering questionnaire (MWQ- adapted for children). The Mind Wandering
Questionnaire (MWQ) measures mind wandering through a 5-item questionnaire with the
intention of identifying the frequency of both spontaneous and deliberate mind wandering.
Researchers operationalize mind wandering in this context as the interruption of task-focus by
task-unrelated thought (Mrazek et al., 2013). Responses to items are self-reported on a 6-point
Likert scale (1- almost never, 2- very infrequently, 3- somewhat infrequently, 4- somewhat
frequently, 5- very frequently, 6- almost always). In this way a minimum score of 5 indicates the
least amount of mind wandering and a maximum score of 30 indicates the greatest amount.
Convergent validity for the scale was examined through unpredicted interruption thought
sampling of attention during an automated version of the operation span task (OSPAN). This
mind wandering score positively correlated with MWQ scores.
To offer consistency to students in this study, the five items of the MWQ were adapted
(MWQ-adapted) with age appropriate language and context and the rating scale was made
consistent with other questionnaires distributed in the testing battery (1- almost never, 2- some of
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the time, 3- most of the time, 4- almost always). For example, “I mind wander during lectures of
presentations” was adapted to “I think about something else when the teacher talks”. According
to Mrazek et al. (2013), internal consistency for the original MWQ was strong, Cronbach’s alpha
reported at 0.85. In the current study, the Cronbach’s alpha coefficient for the adapted version of
the questionnaire was .718 demonstrating adequate, though less, internal consistency than the
original scale. The MWQ-adapted was given to subjects at Baseline, Session 1 and Session 2
time intervals. See Appendix D for the original and adapted versions of the measure.
Procedures
Prior to the study, participants were randomly assigned, via random assignment of their
12 classrooms, to Group A or Group B conditions. Group A only received mindfulness training
in Session 1, the first 3-week period, and Group B only received mindfulness training in Session
2, the second 3-week period. Each class received a total of six mindfulness classes their
respective 3-week period as an enriched alternate form of physical education.
At Baseline, at the end of Session 1, and at the end of Session 2, all participants
completed a testing session with a trained and scripted university research proctor that consisted
of a paper-pencil administered self-report battery. In order, the self-report battery included a
practice Likert-scale self-report activity (see Appendix E), the Brief Resilience Scale adapted for
children (BRS-adapted), the Mind Wandering Questionnaire adapted for children (MWQadapted) and the Children’s Test Anxiety Scale (CTAS). After completion of the self-report
battery, common executive function was assessed using the Pair Cancellation subtest of the
Extended Battery of the Woodcock-Johnson IV Tests of Cognitive Abilities (WJ-IV-COG). All
assessment responses were coded to the individual participants via a four-digit number assigned
by the school and matched later to school provided basic demographics (sex and grade level) and
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Exact Path math skills scores that are part of ongoing diagnostic assessment in the curricular
design of the school.
A priori decisions for data elimination included: Students who missed 3 or more
mindfulness classes and students who did not demonstrate sufficient language proficiency as
measured by the World-class Instructional Design and Assessment (WIDA). The rationale
behind those decisions included determination of the necessity to participate in the majority of
mindfulness training sessions for any foreseeable cognitive/emotional benefits and the necessity
for participants to have enough understanding of the English language in order to comprehend
the mindfulness training and also understand assessment sessions.
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Chapter 4: Results
This study examined the utility of mindfulness training under a limited strength model of
self-regulation as a tool to enhance academic outcomes with specific regard to changes in
executive control, emotional regulation, and achievement in the elementary school setting. This
chapter outlines the statistical results pertaining to the investigation of the following hypotheses:
Hypothesis 1: Mindfulness training will improve student academic outcomes.
Hypothesis 2: Mindfulness training will increase executive control over a control
condition.
Hypothesis 3: Mindfulness training will reduce mind wandering over a control condition.
Hypothesis 4: Mindfulness training will increase resilience over a control condition
Hypothesis 5: Mindfulness training will reduce test anxiety over a control condition.
The main results are organized via the five variables of inquiry: achievement, executive control,
mind wandering, resilience, and test anxiety.
Participants
The study employed a sample of 65 third, fourth, and fifth graders (50.77% Female,
49.23% Male) enrolled at a Title I (89% FRL), highly diverse school (70% Latino, 16% AfricanAmerican, 14% Caucasian and Pacific Islander). Of the 65 students, 31 were in third grade (16 in
Group A, 15 in Group B), 17 were in fourth grade (14 in Group A, 3 in Group B), and 17 were in
fifth grade (7 in Group A, 10 in Group B). Due to the limited number of students consented to
data collection in grades four and five and the uneven distribution of those fourth and fifth
graders across time conditions, the following analyses were only conducted using data pertaining
to the 31 third grade students. Of the 31 students included in the sample, 16 were in the Group A
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condition (62.5% Female, 37.5% Male), which received mindfulness training in Session 1, and
15 were in the Group B condition (26.67% Female, 73.33% Male), which received mindfulness
training in Session 2. All participants were measured across variables of achievement, executive
control, mind wandering, resilience, and test anxiety at a pre-training baseline, at the end of
Session 1, and at the end of Session 2. Group B was considered an active control condition for
Group A at Session 1 and a repeated experiment condition at Session 2. In addition, Group A
results at Session 2 were investigated for potential longevity of variable effects of the
mindfulness training.
Achievement
Average math skills mastery percentages for each student were calculated by taking the
number of skills completed at the first or second attempt and dividing by the total number of
skills completed respective to each time interval, Baseline, Session 1, or Session 2. The data
were submitted to mixed model analysis of variance with group, Group A/Group B, as a between
variable and time, Baseline/Session 1/Session 2, as a within variable. The dependent variable
was achievement as measured through Exact Path math skills mastery percentages. Means and
standard deviations for Exact Path math skills mastery percentages across groups and time can be
seen in Table 1.
After correction for sphericity using Greenhouse Geisser, the statistical test yielded a
significant interaction, F(1.758,49.216) = 8.077 [MSE = 0.09, η2 = .224], p = .001. The main effect for
group was not significant, F(1.758,49.216) = 3.674 [MSE = 0.09], p = .066. However, the main effect
for time was significant, F(1.758,49.216) = 3.417 [MSE = 0.09, η2 = .109], p = .046. Simple main
effects follow up tests with Tukey HSD post hoc comparisons were conducted for the significant
interaction. While no significant difference was found across time for Group A, it was
35

encountered for Group B. All pair wise comparisons were significantly different. In other words,
the Session 2 mean score for math skills mastery percentage (post-training; M = .4754, SD =
.4047) was significantly higher than both Session 1 (M = .1607, SD = .2521) and Baseline (M =
.0740, SD = .1563) indicating a statistically significant change in rate of math skills mastery for
students in Group B after they had received mindfulness training. In addition, no significant
differences were encountered across groups at Baseline, but were encountered at Session 1 and
Session 2. Specifically, Group A outperformed Group B at Session 1 and Group B outperformed
Group A at Session 2. Note that while the statistical test did not yield statistically significant
differences across time for Group A, observation of the mean differences between Baseline,
Session 1, and Session 2 revealed that math skills mastery for students in this condition followed
the expected pattern of change, increasing from pre- to post- mindfulness training.
Table 1
Achievement Exact Path Mastery Skills Percentages Across Groups and Time Periods
Group A
Group B
Time period

n

M

SD

n

M

SD

Baseline

16

25.89%

28.36%

14

16.07%

25.21%

Session 1

16

50.90%

30.05%

14

7.40%

15.63%

Session 2

16

39.49%

30.73%

14

47.54%

40.47%

Correlations
The relationships between the remaining variables, executive control (as measured with
the Pair Cancellation subtest of the WJ-IV-COG), resilience (as measured with the BRS-adapted
for children), mind wandering (as measured with the MWQ-adapted for children), and test
anxiety (as measured with the CTAS), were investigated using the Pearson product-moment
36

correlation coefficient. Report of the correlations can be found in Table 2. Both test anxiety, r = .316, n = 93, p = .026 and mind wandering, r = -242, n = 93, p = .019, correlated negatively with
executive control, indicating that higher levels of anxiety and mind wandering associated with
lower levels of executive control. Resilience correlated positively with executive control, r =
.231, n = 93, p = .026, indicating that the more resilience students reported associated with
higher performance on the executive control task. In addition, resilience correlated negatively
with test anxiety, r = -.451, n =92, p = .000, while mind wandering correlated positively with test
anxiety, r = .390, n = 92, p = .000. To account for these correlations, a Bonferroni adjustment for
a more stringent critical value of .0125 was made to maintain a family-wise alpha of .05 and
protect from Type 1 error. This critical value was used in the remaining analyses.
Table 2
Pearson Product-moment Correlations Between Measures of Resilience, Mind Wandering, Test
Anxiety and Executive Control
Scale
1
2
3
4
1. BRS-adapted

-

2. MSQ-adapted

-.147

-

3. CTAS

-.451**

.390**

-

4. WJ-COG-IV
Pair Cancellation
* p < .05 (2-tailed)
** p < .01 (2-tailed)

2.31*

-.242*

-.316**

-

Executive Control
The data were submitted to mixed model analysis of variance with group, Group A or
Group B, as the between variable and time, Baseline, Session 1 or Session 2, as the within
variable. The dependent variable was executive control, as measured through the Pair
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Cancellation Subtest of the WJ-IV-COG. Means and standard deviations for WJ-COV-IV Pair
Cancellation Task scores can be seen in Table 3.
After correction for sphericity using Greenhouse Geisser, the statistical test yielded a
significant interaction, F(1.558,46.046) = 13.434 [MSE = 48.892, η2 = .317], p < .001. The main effect
for group was not significant, F(1.558,46.046) = .178 [MSE = 48.892], p = .676. However, the main
effect for time was significant, F(1.558,46.046) = 69.086 [MSE = 48.892, η2 = .704], p < .001. Simple
main effects follow up tests with Tukey HSD post hoc comparisons were conducted for the
significant interaction in which significant difference across time were observed for both Group
A and Group B. The Session 1 mean Pair Cancellation score for Group A (post-training; M =
52.75, SD = 9.19) and the Session 2 Pair Cancellation mean for Group A (follow-up-training; M
= 56.63, SD = .13.27) were significantly higher than the Baseline mean for Group A (M = 37.63,
SD = 7.55). Following a similar pattern, Group B’s mean Pair Cancellation Score at Session 2
(post-training; M = 59.40, SD = 11.66) was significantly higher than at both Baseline (M = 41.33,
SD = 10.60) and Session 1 (pre-training; M = 41.80, SD = 13.15).
The results suggest that the mindfulness training produced a statistically significant
increase in executive control functioning for students in both groups and that the effects
withstood a three- week period of time post-training. In addition, no significant differences were
observed across groups at Baseline or Session 2, specifically Group A outperformed Group B at
Session 1, however Group B effectively caught up to Group A improvements, or rather improved
in relatively the same way to Group A at Session 1, at Session 2.
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Table 3
WJ-COG-IV Pair Cancelation Task Scores Across Groups and Time Period
Group A
Group B
Time period

n

M

SD

n

M

SD

Baseline

16

37.63

7.55

15

41.33

10.60

Session 1

16

52.75

9.19

15

41.80

13.15

Session 2

16

56.63

13.27

15

59.40

11.66

Mind Wandering
The data were submitted to mixed model analysis of variance with group, Group A or
Group B, as the between variable and time, Baseline, Session 1 or Session 2, as the within
variable. The dependent variable was mind wandering as measured through the MWQ-adapted
for children. Reliability analysis for the adapted scale revealed internal consistency, a Cronbach
alpha coefficient of .718. Means and standard deviations for item average scores on the MWQadapted for children can be seen in Table 4.
After correction for sphericity using Greenhouse Geisser, the statistical test yielded a
significant interaction, F(1.456,42.227) = 10.206 [MSE = .300, η2 = .206], p = .001. The main effect
for group was not significant, F(1.456,42.227) = .723 [MSE = .300], p = .402. However, the main
effect for time was significant, F(1.456,42.227) = 6.487 [MSE = .300, η2 = .183], p = .007. Simple
main effects follow up tests with Tukey HSD post hoc comparisons were conducted for the
significant interaction in which significant difference across time were observed for both Group
A and Group B. The mean MWQ-adapted item average score for Group A at Session 1 (posttraining; M = 1.86, SD = .40) was significantly lower than at Baseline (M = 2.43, SD = .55). In a
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similar pattern of effect, the mean MWQ-adapted item average score for Group B at Session 2
(follow-up-training; M = 1.52, SD = .36) was significantly lower than both the Baseline (M =
2.04, SD = .84) and Session 1 (pre-training; M = 2.30, SD = .95).
The results suggest that average mind wandering item response decreased immediately
after mindfulness trainings for both groups, however unlike achievement and attention, no
suggestive evidence showed any longevity of effect for reduced mind wandering. In addition, no
significant differences were encountered across groups at Baseline or Session 1, suggesting that
Group A were more prone to mind wandering than Group B. However, a significant difference
across groups was encountered at Session 2. Specifically, Group B exhibited significantly less
mind wandering (post-mindfulness training) than Group A (follow-up period after mindfulness
training).
Table 4
Adapted Mind Wandering Questionnaire Item Average Scores Across Groups and Time Period
Group A
Group B
Time period

n

M

SD

n

M

SD

Baseline

16

2.43

.55

15

2.04

.84

Session 1

16

1.86

.40

15

2.30

.95

Session 2

16

2.10

.86

15

1.52

.36

Resilience
The data were submitted to mixed model analysis of variance with group, Group A or
Group B, as the between variable and time, Baseline, Session 1 or Session 2, as the within
variable. The dependent variable was resilience as measured through the BRS-adapted for
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children. In the current study, reliability analysis produced evidence withstanding strong internal
consistency, a Cronbach alpha coefficient of .85. According the original BRS scale authors, in
which average item resilience scores range between 1-5, scores could be interpreted as follows:
1.00-2.99 low resilience, 3.00-4.30 normal resilience, or 4.31-5.00 high resilience (Smith, et al.,
2013). The BRS-adapted for children item scores ranged between 1-4 and, as such, score
interpretation was adjusted with caution along similar ratios as follows: 1.00-2.39 low resilience,
2.40-3.44 normal resilience, 3.45-4.00 high resilience. Means and standard deviations for item
average scores on the BRS-adapted for children can be seen in Table 5.
After correction for sphericity using Greenhouse Geisser, the statistical test yielded a
significant interaction, F(1.685,48.870) = 17.951 [MSE = .148, η2 = .382], p < .001. The main effect
for group was not significant, F(1.685,48.870)= 6.487 [MSE = .148], p = .897. However, the main
effect for time was significant, F(1.685,48.870) = 27.150 [MSE = .148, η2 = .484], p < .001. Simple
main effects follow up tests with Tukey HSD post hoc comparisons were conducted for the
significant interaction in which significant difference across time were observed for both Group
A and Group B. The follow-up mean BRS-adapted score for the Group A condition at Session 1
(post-training; M = 2.60, SD = .55) and Session 2 (follow-up-training; M = 2.47, SD = .70) were
significantly higher than and at Baseline (M = 2.02, SD = .53). Consistently, BRS-adapted item
average mean for Group B was significantly higher at Session 2 (post-training; M = 3.00, SD =
.81) than at both Baseline (M = 2.13, SD = 1.05) and Session 1 (pre-training; M = 2.07, SD =
1.08).
The results suggest students of both groups experienced significantly increased resilience
immediately after mindfulness training, with a visible longevity of effect for at least three weeks
after training for Group A. In addition, no significant differences were found across groups at
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Baseline, but a significant difference occurred across groups at both Session 1 and Session 2.
Specifically, Group A reported higher degrees of resilience (post mindfulness training) at
Session 1 over Group B and Group B reported higher degrees of resilience (post mindfulness
training) at Session 2 over Group A.
Table 5
Adapted Brief Resilience Scale Item Average Scores Across Groups and Time Period
Group A
Group B
Time period

n

M

SD

n

M

SD

Baseline

16

2.02

0.53

15

2.13

1.05

Session 1

16

2.60

0.55

15

2.07

1.08

Session 2

16

2.47

0.70

15

3.00

0.81

Test Anxiety
The data were submitted to mixed model analysis of variance with group, Group A or
Group B, as the between variable and time, Baseline, Session 1 or Session 2, as the within
variable. The dependent variable was test anxiety as measured through the CTAS. In the original
evaluation of the instrument, researchers sampled 261 elementary school students and
determined that a score of 79 or greater (reflective of one standard deviation above the mean
score of 62) could indicate high test anxiety and a score of 45 or below (reflective of one
standard deviation below the mean score of 62) could indicate low test anxiety, assuming a
normal distribution in which 20% of the population would fall in the high or low categories
(Wren & Benson, 2004). Means and standard deviations for Group scores on the CTAS across
time can be seen in Table 6.
After correction for sphericity using Greenhouse Geisser, the statistical test yielded a
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significant interaction, F(1.976,55.321)= 11.937 [MSE = 87.310, η2 = .299], p < .001. The main effect
for group was not significant, F(1.976,55.321)= 1.827 [MSE = 87.310], p = .187. However, the main
effect for time was significant, F(1.976,55.321)= 19.046 [MSE = 87.310, η2 = .405], p < .001. Simple
main effects follow up tests with Tukey HSD post hoc comparisons were conducted for the
significant interaction in which significant difference across time were observed for both Group
A and Group B. Mean CTAS scores for the Group A condition at Session 1 (post-training; M =
65.00, SD = 12.17) and Session 2 (follow-up-training; M = 71.27, SD = .12.25) were
significantly lower than at Baseline (M = 81.00, SD = 14.85).
In a consistent pattern, CTAS mean scores for Group B were significantly lower at
Session 2 (post-training; M = 54.73, SD = 12.32) than at Baseline (M = 74.27, SD = 14.85) or
Session 1 (pre-training; M = 71.80, SD = 12.36). The results suggest that students of both groups
experienced a significant decrease in self-reported test anxiety after mindfulness training. In
addition, no significant differences occurred across groups at Baseline, or Session 1. Specifically,
Group A did not report significantly lower test anxiety (post mindfulness training) at Session 1
versus Group B (pre mindfulness training) at Session 1. However, a significant difference
occurred across groups at Session 2, in which Group B (post mindfulness training) reported
significantly lower test-anxiety than Group A, perhaps indicating a greater overall effect for
Group B versus Group A.
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Table 6
Children’s Test Anxiety Scale Scores Across Groups and Time Period
Group A

Group B

Time period

n

M

SD

n

M

SD

Baseline

15

81.00

14.85

15

74.27

14.85

Session 1

15

65.00

12.17

15

71.80

12.36

Session 2

15

71.27

12.25

15

54.73

12.32
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Chapter 5: Discussion
General Discussion
The purpose of this study was to examine the utility of mindfulness training within the
primary educational setting. Does mindfulness training have an effect on measureable academic
variables, most specifically achievement, in school? And if mindfulness training does support
improvements in achievement, why might it do so? Compelling evidence emerged linking
aspects of mindfulness training to moderating agents involved in counteracting the negative
effects of ego-depletion within the limited source strength control model of self-regulation. This
study aimed to observe variables that might underlie this paradigm and establish empirically
grounded reasoning for the efficacy of mindfulness training programs in elementary school. As
such, participants were examined across the primary interest school setting variable available,
achievement (as measured through math skills mastery on the Edmentum Exact Path diagnostic
assessment system), as well as across measures of executive control, mind wandering, test
anxiety, and resilience. In this general discussion, the results of the statistical analyses for each
variable will be explored one at a time with respect to their potential implications on
mindfulness, ego-depletion, and school achievement.
Achievement. At the outset of the study it was anticipated that, under the limited source
strength model, complex tasks demanding shared cognitive resources, such as math skills
exercises, would cause a disruption in adaptive functioning. Part of the utility of mindfulness
training in a school setting was therefore hypothesized to produce a measureable improvement in
academic performance due to the qualities of the training that could moderate the negative
effects of ego-depletion. Third grade data indeed revealed a statistically significant improvement
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in math skills mastery percentages for the Group B condition after participation in the
MindFullness program. These students demonstrated an approximate 40% average improvement
in the number of math skills they were able to complete in one or two tries in the Edmentum
Exact Path diagnostic assessment system.
While these results are certainly promising, Group A did not experience a similar
statistically significant change. Group A’s participation in the MindFullness program did,
however, follow the hypothesized pattern of average math skills completion increase from pre- to
post- mindfulness training, an improvement of about 25%. Baseline differences between the
groups reveal that Group A may have been composed of a higher-achieving mix of students. Yet
notably, both groups performed at about a 50% mastery rate immediately after their respective 3week training session, which could hint to the possibility that the mindfulness training served to
close the gap between lower and higher performing students. This is perhaps further suggestive
that the benefits of the training as they pertain to academic achievement were more pronounced
in lower-achieving students.
No empirically measureable way was found to account for the observed training effects
across group performance differences given the particularly limited size of the sample in this
study. This would, however, be of interesting consideration for future investigation. The idea,
however, is only speculative considering an alternative point of view in which ego-depletion,
particularly concerning the concept of self-control failure, has been demonstrated to act
independently of ability (Baumeister & Bushman, 2008; Baumeister, Heatherton & Tice, 1994;
Price & Yates, 2010). In one study, conducted in an active school environment with slightly
older students, age 10-14, researchers observed that ego-depleted students and their mathematics
competency interacted separately from ego-depletion effects on level of difficulty choice of
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mathematics problems. The experience of ego-depletion seemed to impact motivation and
academic stamina wherein students under the pressure of feeling depleted, and regardless of
ability, acted to conserve their resources and choose easier tasks (Price & Yates, 2010).
No absolute way was found to measure the theoretical “cognitive resource” of energy
implied in the limited resource model, and as such dependent variables utilized in the egodepletion literature typically involve the measurement of self-regulation in the form of taskpersistence or inhibitory control aspects of executive function (consider Baumeister, 2014).
Requisite to the literature is an assumption that ego-depletion can be measured as a performance
change on such self-control measures due to hindrances to self-regulatory ability. In the case of
academic achievement, those aspects of emotion and cognition most closely related to academic
testing performance were considered for their additive effects towards ego-depletion and selfregulatory failure. Therefore executive control (specifically performance on a pair-cancellation
task as well as self-reported mind wandering) and emotional-regulation (specifically selfreported test anxiety and resilience) were observed. It was hypothesized that mindfulness
training would moderate the effects of depletion through its qualities of self-control practice,
training of attention, and positive non-judgmental attitudes.
Executive control. In this study, it was expected that students would demonstrate
improved executive control, as measured through the Pair Cancellation subtest of the WJ-COGIV. Results suggest that both groups indeed displayed a significant increase in scores for this
inhibitory control and selective attention task due to their respective participation in the
MindFullness program. It appears as well that the increase in scores remained stable over a 3week period for Group A after the mindfulness training had concluded. With caution, this could
be used to suggest some longevity to the effects of the training, however it is unclear whether
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teachers may have continued to practice some of the mindfulness training exercises with their
students after the MindFullness program ended. It is feasible that Group A students were
periodically reinforced with some of the mindfulness training exercises by their classroom
teachers after the program’s completion.
While again the results and subsequent discussion are limited in the size of the available
sample, the effect size of the interaction effect observed was fairly encouraging, η2 = .317,
especially given the fact that the study took place in an active school environment. It does appear
that mindfulness training increased executive function for each group. In the context of the
building theory, an increased capacity for attentional control (much like a stronger muscle)
would be less sensitive to the temporal effects of cognitive fatigue.
Mind wandering. Student performance increased on the pair-cancellation task outside of
maturation or learned familiarity with the task due to the mindfulness training. In consideration,
it was expected that student self-reported mind wandering would subsequently decrease. In a
different study, high scores on the MWQ amongst undergraduate students were found to
significantly associate with decreased working memory performance, yet this finding did not
hold steady across samples of high-school or middle-school students (Mrazek et al, 2013).
Within the small scope of this study, however, the associated expectation held true with
the sample population of third grade students. Student self-reported mind wandering, as
measured with the Mind-Wandering Questionnaire adapted for children, was significantly lower
for both Group A and Group B after participation in the MindFullness program. This measure
serves to support the results of student performance on the executive control task and further
reflects an increase in attentional control (decreased mind wandering) due to mindfulness
training. The results are promising and uphold the working theory that mindfulness training,
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characteristically composed of exercises of self-control and self-awareness of subtle internal
processes, may moderate the effects of simultaneous cognitive energy usage simply by extending
the time window of depletion effects by increasing executive function as well as eliminating
further tendency towards distraction.
Resilience. Consider too, in a sample of middle school students, higher scores on the
MWQ were predictive of negative affective states, including higher stress and lower self-esteem.
(Mrazek et al., 2013). It is the intersection of emotional-regulation and executive control that is
of specific interest to this study and positive affect was considered an additional moderator for
depletion effects. It was anticipated that mindfulness training would also contribute to increased
achievement by cultivating relevant positive emotional states such as resilience and decreasing
negatively associated affect variables such as test anxiety.
Assuming the BRS-adapted produces a normal distribution, item average score
interpretation was considered as follows: 1.00-2.39 low resilience, 2.40-3.44 normal resilience,
3.45-4.00 high resilience. Students of both Group A and Group B reported average scores
indicative of low resilience levels. After participation in the MindFullness program however,
both groups increased their averages to the normal resilience level. This effect appeared to be
greatest immediately following mindfulness training. Group B reported significantly higher
overall resilience compared to Group A after both groups had received mindfulness training. Yet
still it should be noted that Group A did not experience a significant drop in their reported
resilience levels after a 3-week period and still hovered in the normal range. Again, individual
differences may be at play that could not be accounted for in this study. Perhaps Group B was
more receptive overall to the mindfulness training.
Test anxiety. Assuming test anxiety is normally distributed, students in Group A and
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Group B appear to have been relatively highly test anxious at the onset of the study, as measured
through the CTAS. Both group baseline averages deviated between 12-19 points higher from
scores indicative of “normal” levels of test anxiety (score of 62). After participation in the
MindFullness program however, each groups’ self-reported test anxiety scores significantly
decreased. Group B, dropped below normal and Group A approached within just three points of
normal. This is consistent with the hypothesized effects of mindfulness training on test anxiety.
General discussion conclusions. Results across each variable trend consistently with
hypotheses anticipated within the context of the limited source control model. Despite the small
sample size, the overall trends in observed effects are compelling. Students followed expected
patterns of change including increased attention, decreased negative affect, and subsequently
increased achievement. This study builds on previous research by outlining the possible
mechanism effects of mindfulness as a moderator for ego-depletion and highlighting
improvements across those executive control and self-regulatory variables that have implications
in academic testing performance. In addition, though pilot in nature, this study provides
preliminary evidence to derive positive implications for mindfulness training utility in the active
elementary school classroom.
Practical implications. The results of the study are made even more promising given the
time restrictions presented to the research. Of marked interest is the considerably conservative
amount of time for which students received training relative to the significance of the observed
effects. Students participated in a total of 180 minutes of program instruction, just 1 hour per
week. Practically speaking, in regard to an academic return-on-investment, is 60 minutes a week
of mindfulness training worth the associated cost of time/resources? Does this kind of training
reflect improvement enough across a fundamental student performance need under the building
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theory of change? In light of the current study’s limitations, the feasibility, acceptability,
efficacy, and effectiveness of mindfulness training cannot be immediately concluded upon,
however it is the position of this research that the cost/benefit analysis is indicative of promising
elementary utility.
Limitations
Sample size and characteristics. A definitive limitation of this study was the both the
size and distribution of the sample population. Researchers frequently encounter an inadequate
participation rate particularly within schools. In this study, only about 22% of the potential
participants consented to data usage. This left about 88% of the sample population unaccounted
for which poses a serious threat to the external validity of any observed results. Of the 22% that
did consent to data usage, uneven distributions of numbers occurred across both grade level and
sex. The study suffered from an inability to run analyses for fourth and fifth grade despite
promising, yet underpowered, findings at the third grade level.
In addition, because random assignment happened at the classroom level, it is possible
that the intact groups differed across baseline abilities, which may account for differences in
outcome measures beyond that of the mindfulness training and lead to a rather asymmetrical
comparison. This raises interesting questions for future investigation. For example, the students
at this particular school reported average baseline scores that could be interpreted as highly test
anxious. Would mindfulness training have an impact amongst more moderately anxious
students? Or what about baseline differences between underperforming students versus high
achieving students?
Time, design, and control restrictions. This study should be considered exploratory
because it is amongst a very limited number of studies that have aimed to investigate the effects
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of mindfulness in an authentic school situation, during general school hours. Given the more
naturalistic setting, a plethora of concerns arose with the complexities that come with an active
school environment and this, of course, threatens the level of situational control that was
possible. For example, this study was permitted to take place only within a 6-week period
antecedent to scheduled standardized testing. As such, teachers may have been priming students
with test taking strategies and actively preparing them for the standardized tests to come, which
may have contributed simultaneously to improvements across the variables measured.
The time limitations of this study also restricted the design and the ability to more acutely
observe whether short-term measurable effects from mindfulness training could proxy long-tem
effects. Despite this limitation, the brief 3-week follow up investigations for Group A held some
promising indications of the potential for such effectiveness over time. The constrained time
window between training and follow up measurement, however, may have been insufficient to
draw any conclusions. In addition, this study could not account for any behavioral differences
between classroom teachers who could have played roles in possible continuation of program
practices post-training (some teachers were more excitable to the programming than others).
Reliability and validity of study measures. Of additional concern, in consideration of
the age of the sample population, is the reliability of their responses on self-report measures.
Though measures were taken to ensure that participants would be unhindered by reading or
language ability, there is no way to account for the tendency for children to guess or contrive
responses that may not accurately reflect true perceptions. Research suggests children as young
as 6th grade are able to accurately self-repot their attention (Mrazek et al 2013), but the
reliability information gathered for those instruments that were adapted in language and point
scale for elementary age children in this study (the MWQ and the BRS) must be considered
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provisional and the validity of those measures is in need of investigation. Furthermore, it could
be argued that a more generalizable achievement variable, such as a standardized test scores may
offer deeper insight into whether academic achievement is truly affected by mindfulness training.
The Edmentum Exact Path diagnostic skills assessments may be insufficient in providing
the type of high stakes testing conditions that more readily interest educational policy makers in
regard to academic utility. However, some researchers suggest that because motivation tends to
be more variable under low-stakes assessment conditions (such as the skills assessments utilized
in this study) versus high-stakes, ego-depletion may emerge as a more pronounced group
difference under low-stakes conditions due to fewer extrinsic incentives and indicative of
academic endurance that could certainly be of measureable value to high-stakes conditions (Wolf
& Smith, 1995; Borgonovi & Biecek, 2016).
Future Research Directions
Despite limitations in sample population size and characteristics, limited control
feasibility within the context of the active educational setting, and general concerns that go along
with self-report measurements, the results of this study still provide exploratory insight into
possible justification for mindfulness training in elementary curricular time that may have appeal
to educational stakeholders. Though it is premature to draw concrete opinions in light of the
miscellaneous limitations of this study, these research findings should serve an evidence base for
future investigations. Some possible avenues of further investigation are discussed below.
This study was conducted within a 6-week period. Research involving long-term training,
over as long as one year or more, and with examination across multiple achievement variables,
may provide additional context for further evaluation. In the specific circumstance of the charter
school involved in this study, the curriculum design offers opportunity to incorporate
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mindfulness into an extracurricular global period. Would compounded improvements occur
across the variables of interest over the course of a year or more? Not much empirically
evaluated data exists following the long term effects of mindfulness training at the elementary
age group. However, Semple,, Droutman, and Reid (2016) make note that anecdotally
compelling interest has been demonstrated by an international school that, after adoption of a
mindfulness program, rose from below average academic performance to a third rank above the
national average in just 7 years. In addition, research with varying age groups could be of further
interest to providing valuable information of when mindfulness training may have greatest utility
in an educational context, as well as research across varying socioeconomic and English learning
proficiency populations.
Path analysis research. One of the original goals of this study was to utilize structural
equation modeling in the form of a path analysis to establish measurable statistical links between
the variables and further identify a true pathway of effect between mindfulness and achievement.
If mindfulness training serves to enhance attention through increasing resilience and reducing
mind wandering while simultaneously attenuating anxiety, then such negative associations
between trait anxiety and achievement would also be mediated by this increased executive
control and a significant pathway should evidently emerge. Path analysis is one of the earliest
forms of structural equation modeling (see Wright, 1934) in which directed dependencies
amongst variables can be examined (Byrne, 2016).
The direct, indirect, and mediated effects of mindfulness and the proposed latent
variables (resilience, mind wandering, test anxiety, executive function, and achievement) could
be observed through a series of regression analyses to determine the goodness-of-fit of the
regression structure and causal direction amongst the latent variables. Standardized regression
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coefficients could be determined for direct effects, as indicated by a single headed arrow and
indirect effects could be calculated as the product of standardized direct path coefficients traced
from one variable to the next. For example, a standardized indirect path coefficient from
mindfulness to achievement could be calculated by multiplying the standard path coefficients of
mindfulness-resilience, resilience-test-anxiety, and test-anxiety-achievement. In addition total
effect could be calculated by summing all indirect and direct effect coefficients between
mindfulness and achievement.
Due to many of the limitations outlined above, specifically the small sample size, it was
inappropriate to run a path analysis within this study. Such analysis could, however, serve as a
compelling next step in building a supportive body of evidence for the utility of mindfulness in
the elementary school setting. Consider these hypothesized path statements in relation to the
theorized path found in Figure 1:
Mindfulness has a positive indirect effect on achievement.
Mindfulness amplifies the positive relationship between resilience and test anxiety.
Resilience mediates the negative effect of test anxiety and achievement.
Mindfulness mediates the negative relationship of mind wandering and executive
function.
Mind wandering mediates the relationship of executive function on both test anxiety and
achievement.
Executive functioning attenuates the negative relationship of test anxiety and
achievement.
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Figure 1. Hypothesized Mindfulness-Achievement Path Model.

The relationship between anxiety and working memory on achievement performance is
not a new conceptualization. Testing studies have revealed that test anxiety has a negative effect
on performance especially in elementary students who show lower executive control (Nyroos,
Jonsson, Korhonen, & Eklöf, 2015). In addition, working memory performance has been shown
as a mediator for anxiety and academic achievement (Owens, Stevenson, Norgate, & Hadwin,
2008). This is consistent with processing efficiency literature theorizing that worry, with respect
to both motivational and attentional interference effects, has adverse effects on working memory
capacity attention allocation in effort, strategies, and performance (Eysenck & Calvo, 1992).
Multivariate analyses to establish pathway effects and help pin down theory surrounding
why mindfulness may serve in academic settings have been done with university students but not
yet with elementary age children. In 2013, researchers Teper, Segal, and Inzlicht embarked to
close a gap in the mindfulness literature and further answer the question, why might mindfulness
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help people self-regulate their emotions? They began to outline a theoretical model in which they
argued the attunement to emotional changes and nonjudgmental observations of emotions central
to mindfulness practices acts to promote executive control and increase the capacity of efficient
emotional regulation (Teper, Segal & Inzlicht, 2013).
In a study of 153 university students, trait mindfulness, as measured with the Mindful
Attention Awareness Scale (MAAS) was found to significantly positively relate with selfregulation as measured with the Negative Mood Regulation (NMR), as well as negatively relate
to negative affect as measured with Depression, Anxiety, Stress Scales (DASS-21) and prefrontal
dysfunction as measured with the Frontal Systems Behavior Scale (FrSBe) (Lyvers, Makin,
Toms, Thorberg, & Samios, 2014). In 2015, 112 undergraduate student participants completed
the Mindful Attention Awareness Scale (MAAS) and State Trait Anxiety Inventory (STAI) and
were placed in a high stakes modular arithmetic testing situation. Researchers hypothesized that
the effect of trait mindfulness on math performance in high stakes testing would be mediated by
state anxiety and therefore indirectly improve math accuracy. They found that the trait
mindfulness did in fact mediate state anxiety performance on problems that demanded greater
working memory capacity (β =.06, CI [.010, .140]) and furthermore that trait mindfulness did not
show a significant effect on high demand problem accuracy independent of anxiety (β =.14, t
(107) =1.51, p =.135) (Bellinger et al., 2015). Such researchers also hypothesized students with
higher levels of trait mindfulness would have better grades due to having less high stakes
academic anxiety and also found a significant predictor model for indirect mindfulness effect
mediated by cognitive test anxiety (β =.07, BC bootstrap 95% CI [.026,.133]) (Bellinger et al.,
2015).
Results of the current study, though exploratory in nature, nevertheless provide baseline
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evidence to support further investigation of whether aforementioned mindfulness-achievement
path models like those above could be found significant at the elementary level. Establishment of
such models would provide considerable grounds for resource allocation.
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Appendix A: MindFULLness Curriculum
The MindFULLness programming is centered on this consideration: classroom adaptable,
every day mindfulness practice application for the K-5 setting with special regard towards the
cultivation of mindful attention, intention, and attitude. Lessons are given in 30-minute classes
twice a week for 3 weeks. Each lesson consists of (a) a mind-full moment and introduction
(approximately 5 minutes), (b) practice exercise session (approximately 20 minutes), (c)
reflection and mind-full moment (approximately 5 minutes).
Example Mind-full Moment
The mind-full moment consists of a breathing/meditation exercise that embodies the
concept of engaging a full mind by inviting the imagination/visualization, thoughts, and
emotions to a focalized point of attention often involving the physiology of the breath. Consider
the example below of the balloon breath.
Balloon breath. Students are instructed to put their hands on their ribcage, take a deep
breath, and observe what happens to their bodies. They are prompted to envision the lungs
beneath their ribs expanding when they inhale and deflating when they exhale much like a
balloon. Once they have felt the physiological sensation they are instructed to bring their hands
in front of them and put their fingertips together to form the shape of a sphere. Students “inflate”
their “balloon” to its fullest capacity before it would pop and pause there. While they inhale they
perform the coordinated gesture of the expansion of the lungs as this balloon with their hands. At
the top of the inhalation they pause for the count of three and then slowly “deflate” their balloon
by exhaling through the nose and bringing the hands to close back together as slowly as they can.
The exercise is repeated for five rounds and then students are asked to reflect on how the
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breathing made them feel. Then they are instructed to close their eyes and try the breath again
without the use of their hands, but this time imagining through their mind’s eye a hot air balloon.
Every time they breath in, their hot air balloon rises high into the sky so they can see everything
below them and when they pause the breath for the count of three they can steer in a different
direction. When they exhale they can land their balloon in a new place they have never been and
repeat the process. After five rides in their imaginary balloon, students are given an opportunity
to share with each other where their balloon journeys took them.
Example Practice Exercise
Practice exercises are designed to reinforce core aspects of attention, intention, and
attitude through interactive and creative exploration and reinforcing the body-mind connection.
Generally two related practice exercises are included in each lesson.
The river, my emotions: Practice exercise. In this practice exercise, students are asked
to draw a comparison between a river and their emotions. The instructor uses guiding
questioning to ask them about characteristics of the river. Does a river stay still or does it move?
Does it move always in the same way? What are some different ways a river flows (e.g., rapids,
waterfalls, calm water)? Students are asked to assign their emotions to different parts of the river.
For example students may assign calmness or peacefulness with still water, and anger or
excitement with rapids/waterfalls. Then students are asked to stand up and get in an imaginary
boat and start to row their boat around the classroom on this river of their emotions. They are to
paddle slowly until the instructor lets them know they have reached rapids for which they are
instructed to jump up and down. Students observe the physiological changes in their breath and
their heart beat after these changes in the river and are encouraged to make a connection of the
corresponding emotions that do the same.
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Example Reflection
The reflection is an opportunity to make meaningful real world connections with the
practice exercises.
The river, my emotions: Reflection exercise. After the river activity, students
reconvene seated with the instructor. The instructor prompts students with a question: “So we
made the comparison of our emotions to the river and then we got to paddle our boats (our
bodies) on that river and see how it changed. But I have a question for you to think about. Would
you say, after that experience, that we were the same thing as our river? Or were we the boat that
was on the river? ...So, if we keep our comparison going, are we equal to our emotions?” After
this prompt, the instructor writes an “I am” phrase on the board, for example “I am mad” and
asks students if the sentence is true after all that was just discussed. Students are asked to correct
the statement to make it less permanent, for example “I feel mad”. This practice exercise allows
students, through a guided discovery, to understand the impermanence of their emotions and the
idea that their emotions always change and do not define who they are. Students are further
asked to come up with some strategies on how they might guide themselves to calmer waters if
they ever find themselves in emotional rapids.
Weekly Session Goals
Class 1.
! What does it mean when your mind is “full”? We think, we feel, and we imagine until we
are at capacity.
! Mindful Breathing: oxygen and the brain and our performance.
Students are been introduced to what it means to be mindful: bringing their thoughts,
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imagination, and feelings (which take place in the mind) to such focus on a singular topic that
they become at capacity, or “full” with that topic. They are introduced to ways to be mindful
through considering how to be mindful about their food and where it comes from and also how
to be mindful about how they breathe.
Class 2.
! What is body language? What can it communicate? How can our body language
influence how we feel? What about how others feel about us?
! What would be the best body language for the classroom? (Sitting like a mountain).
Students are introduced to the concept of body language and engaged in exploring their physical
posture in relationship to their emotions and communication. In addition, students are introduced
to ways to be mindful of what body language and facial expression can comminucate through a
recognition of the universal emotions: sadness, happiness, fear, surprise, disgust, and anger and
led to consider what the best body language could be for learning. They make the comparison to
a mountain which is strong, silent, and unmoving.
Class 3.
! How do our emotions affect our bodies?
! Emotions are temporary states of being and change much like a river. I am angry is not a
truly accurate sentence. What could we change it to? I am angry, right now. Or I feel
angry.
! Mindful Emotions: To calm down our emotions we recognize that we feel something big,
we imagine our peaceful places, while we also think of slowing down our heart beats and
getting still with our bodies. What are mindful strategies to calm emotions?
Students are introduced to the understanding that emotions are temporary states of being. A
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comparison of emotions to a river is made to help illustrate a few key concepts. The still water is
peaceful and calm, the rapids are excited or maybe frustrated or a little afraid and the waterfall is
representative of big emotions like anger or surprise. They are made aware of the physiological
changes their bodies (heart beat and breath rate) undergo when they are upset or angry and that
some of the language we use with our emotions can be changed to reflect that the knowing that
our emotions will change. Strategies are discussed for how to calm big emotions and ways in
which we can facilitate positive self talk.
Class 4.
! What is the quietest sound you can hear at any time? … Your heart beat.
! How does sound travel? Can you feel sound?
! Sound meditation
! What kinds of feelings can we convey with the just the sound of our voice?
Students are introduced to the idea of inflection and experiment with conveying emotion through
sound and voice. In addition, students are provided an opportunity to interact with the concept of
sound meditation. They explore sound as vibration through experiencing Tibetan singing bowl
instruments and are led through their first longer meditation with the sounds of the tibetan bowls.
Class 5.
! Reinforce: Mountain Postures/Body Language, Calming Emotions, Sound Meditation
! Begin to facilitate student awareness beyond self to others.
! Invite students to create greater awareness of the things they are thankful for and help
them develop a language of self-expression to convey these feelings.
! What does it mean to be grateful? What are some things you are grateful for? Why is it
important to give thanks?
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Students are asked to define the meaning of gratitude and encouraged to consider how it feels
when someone expresses thanks to them for something they have done and, reciprocally, how
they feel when they think of the things they are grateful for. Gratitude is a powerful tool for
brightening our communities and it makes us feel good as well. This lesson allows students to
explore their own concept of gratitude and seek an understanding of where in their life gratitude
plays an important role.
Class 6.
! How can we positively impact the world around us? What power do we have with our
mindfulness to do so?
! Mindfulness is a practice that you can do outside the scope of just this class. What is a
practice? How might you continue to practice mindfulness?
! Develop student empowerment in the form of positive self-regulation as their lasting
impression on the world.
Students are asked to move their attention from beng mindful about just themselves (Lessons 13: their breath, bodies, body language, and emotions) to beginning to think about other things
around them (Lessons 4-5 sound and gratitude) and are now asked to think even bigger to their
communities. In this lesson students come up with (or are provided) a community project which
will be something that will uplift their community in some way. They are also asked to consider
that mindfulness is something to practice. A “practice” infers that we are never perfect at it, but
striving to continuously improve and grow.
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Appendix B: Children’s Test Anxiety Scale (CTAS)
Please read the following statement and decide if it describes the way you are while you
are taking tests.
If the statement is almost never or never like you, you should circle 1.
If the statement describes the way you are some of the time, circle 2.
If the statement describes the way you are most of the time, circle 3.
If the statement is almost always or always like you, circle 4.
SAMPLE –
While I am taking tests…
I think about doing other things.

SOME
OF THE
TIME

ALMOST
NEVER
1

2

MOST
OF THE
TIME
3

ALMOST
ALWAYS
4

--------------------------------------------------------------------------------------------------------------------------------------------

The rest of the items describe how some students may think, feel, or act while they are taking
tests. Please read each statement carefully and decide if the statement describes how you think,
feel, or act during a test. Then circle the answer that best describes the way you are while taking
a test. If you are not sure which answer to circle, read the statement again before circling your
answer. Remember that there are no “right” or “wrong” answers on this survey. Please give
truthful answers.
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While I am taking tests…
1. I wonder if I will pass.

ALMOST
NEVER
1

SOME
OF THE
TIME
2

MOST
OF THE
TIME
3

ALMOST
ALWAYS
4

2. My heart beats fast.

1

2

3

4

3. I look around the room.

1

2

3

4

4. I feel nervous.

1

2

3

4

5. I think I am going to get a bad
grade.

1

2

3

4

SOME
OF THE
TIME

MOST
OF THE
TIME

While I am taking tests…

ALMOST
NEVER

ALMOST
ALWAYS

6. It is hard for me to remember
the answers.

1

2

3

4

7. I play with my pencil.

1

2

3

4

8. My face feels hot.

1

2

3

4

9. I worry about failing.

1

2

3

4

10. My belly feels funny.

1

2

3

4

SOME
OF THE
TIME

MOST
OF THE
TIME

While I am taking tests…
11. I worry about doing
something wrong.
12. I check the time.
13. I think about what my
grade will be.
14. I find it hard to sit still.
15. I wonder if my answers are
right.

ALMOST
NEVER

ALMOST
ALWAYS

1

2

3

4

1

2

3

4

1

2

3

4

1

2

3

4

1

2

3

4
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While I am taking tests…
16. I think I should have
studied more.

ALMOST
NEVER
1

SOME
OF THE
TIME
2

MOST
OF THE
TIME
3

ALMOST
ALWAYS
4

17. My head hurts.

1

2

3

4

18. I look at other people.

1

2

3

4

19. I think most of my answers
are wrong.

1

2

3

4

1

2
SOME
OF THE
TIME

3
MOST
OF THE
TIME

4

1

2

3

4

1

2

3

4

23. My hand shakes.

1

2

3

4

24. I think about what will
happen if I fail.

1

2

3

4

25. I have to go to the bathroom.

1

2

3

4

SOME
OF THE
TIME
2

MOST
OF THE
TIME
3

1

2

3

4

1

2

3

4

29. I worry about what my
parents will say.

1

2

3

4

30. I stare.

1

2

3

4

20. I feel warm.

While I am taking tests…

ALMOST
NEVER

21. I worry about how hard the
test is.
22. I try to finish up fast.

While I am taking tests…
26. I tap my feet.

ALMOST
NEVER
1

27. I think about how poorly I am
doing.
28. I feel scared.
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ALMOST
ALWAYS

ALMOST
ALWAYS
4

Appendix C: Brief Resilience Scale Original and Adapted
Brief Resilience Scale (BRS)
Please respond to each item by marking one box per row
Please respond to each item by
marking one box per row

Strongly Disagree
Agree

Neutral

Agree

Strongly
Agree

I tend to bounce back quickly
after hard times.
I have a hard time making it
through stressful events.
It does not take me long to
recover from a stressful event.
It is hard for me to snap back when
something bad happens.
I usually come through difficult
times with a little trouble.
I tend to take a long time to get
over setbacks in my life.

Smith, B. W., Dalen, J., Wiggins, K., Tooley, E., Christopher, P., & Bernard, J. (2008).
The brief resilience scale: assessing the ability to bounce back. International
journal of behavioral medicine, 15(3), 194-200.
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Brief Resilience Scale Adapted for Elementary Age Children
Please read the following statement and decide if it describes the way you are.
If the statement is almost never or never like you, you should circle 1.
If the statement describes the way you are some of the time, circle 2.
If the statement describes the way you are most of the time, circle 3.
If the statement is almost always or always like you, circle 4.
Read the sentence and circle the answer that describes you the best. Remember there are
no wrong answers ☺
--------------------------------------------------------------------------------------------------------------------------------------------

SOME
OF THE
TIME

MOST
OF THE
TIME

1

2

3

4

2. It is hard for me to feel better
after something upsetting
happens.

1

2

3

4

3. It does not take me long to feel
better after I am upset.

1

2

3

4

4. It takes me a while to feel
better when I am having a sad
day.

1

2

3

4

ALMOST
NEVER
1. It is easy for me to feel ok
after something bad happens.
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ALMOST
ALWAYS

Read the sentence and circle the answer that describes you the best. Remember there are
no wrong answers ☺
--------------------------------------------------------------------------------------------------------------------------------------------

ALMOST
NEVER

SOME
OF THE
TIME

MOST
OF THE
TIME

ALMOST
ALWAYS

5. Usually when I have a bad
day, it is not too hard to get
through it.

1

2

3

4

6. It takes me a long time to feel
better after something bad
happens.

1

2

3

4
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Appendix D: Mind Wandering Questionnaire Original and Adapted
Using the 1-6 scale below, please indicate how often you currently have each experience.
1. I have difficulty maintaining focus on simple or repetitive work.
1
2
3
4
5
Almost
Never

Very
Infrequently

Somewhat
Infrequently

Somewhat
Frequently

Very
Frequently

6
Almost
Always

2. While reading, I find I haven’t been thinking about the text and must therefore read it
again.
1
2
3
4
5
6
Almost
Never

Very
Infrequently

Somewhat
Infrequently

Somewhat
Frequently

Very
Frequently

Almost
Always

3. I do things without paying full attention.
1

2

3

4

5

6

Almost
Never

Very
Infrequently

Somewhat
Infrequently

Somewhat
Frequently

Very
Frequently

Almost
Always

4. I find myself listening with one ear, thinking about something else at the same time.
1
2
3
4
5
6
Almost
Never

Very
Infrequently

Somewhat
Infrequently

Somewhat
Frequently

5. I mind-wander during lectures or presentations.
1
2
3
4
Almost
Never

Very
Infrequently

Somewhat
Infrequently

Somewhat
Frequently

Very
Frequently

Almost
Always

5

6

Very
Frequently

Almost
Always

Mrazek, M. D., Phillips, D. T., Franklin, M. S., Broadway, J. M., & Schooler, J. W. (2013).
Young and restless: Validation of the Mind-Wandering Questionnaire (MWQ) reveals
disruptive impact of mindwandering among youth. Frontiers in Perception Science, 4,
560.
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Mind Wandering Questionnaire (MWQ) Adapted for Elementary Age Children
Please read the following statement and decide if it describes the way you are.
If the statement is almost never or never like you, you should circle 1.
If the statement describes the way you are some of the time, circle 2.
If the statement describes the way you are most of the time, circle 3.
If the statement is almost always or always like you, circle 4.
Read the sentence and circle the answer that describes you the best. Remember there are
no wrong answers ☺
--------------------------------------------------------------------------------------------------------------------------------------------

ALMOST
NEVER

SOME
OF THE
TIME

MOST
OF THE
TIME

ALMOST
ALWAYS

1. It is hard to keep my focus on
easy tasks.

1

2

3

4

2. When I read, I think about
other things and have to read the
same things again.

1

2

3

4

3. I do things without paying full
attention.

4. When I listen, I think about
something else at the same time.

5. I daydream when the teacher talks.

1

2

3

4

1

2

3

4

1

2
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3

4

Appendix E: Practice Likert Survey
PRACTICE SURVEY ☺
Please read the following statement and decide if it describes the way you are.
If the statement is almost never or never like you, you should circle 1.
If the statement describes the way you are some of the time, circle 2.
If the statement describes the way you are most of the time, circle 3.
If the statement is almost always or always like you, circle 4.
Read the sentence and circle the answer that describes you the best. Answer as best you
can. And remember, there are no wrong answers ☺
--------------------------------------------------------------------------------------------------------------------------------------------

ALMOST
NEVER

SOME
OF THE
TIME

MOST
OF THE
TIME

ALMOST
ALWAYS

1. I do not like to play basketball.

1

2

3

4

2. I put chocolate sauce on my
pizza.

1

2

3

4

3. I like to sing songs while I am
in the car.

1

2

3

4

4. My friends make me laugh.

1

2

3

4

5. I like to watch TV on the
weekend.

1

2

3

4

6. I wish I had super powers.

1

2

3

4

--------------------------------------------------------------------------------------------------------------------------------------------
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